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Depression is a serious illness characterized by persistent low mood, reduced cognitive 
capacity, and fatigue. Although treatable, depression is the leading cause of disability and ill-
health worldwide and a significant contributor to suicide, the second leading cause of death for 
young Americans. In any given two-week period, 8.1% of adults in the United States had 
moderate to severe depression (2013-2016). The rate of depression for females was twice that of 
males, and compared to the majority, sexual and gender minorities (SGM) were at a threefold 
risk. Furthermore, evidence suggests that depression incidence is three times higher in college 
students than the adult U.S. population, and SGM students may suffer at a disproportionate rate. 
For all individuals, depressive symptoms can result in difficulty to function socially, at home, or 
work. College students also may also have low academic performance and difficulty persisting to  
graduation.  
Depression has an inverse, bidirectional relationship with physical fitness and many 
students do not meet minimum recommended guidelines of physical activity. Low fitness and 
increased depression are also associated with obesity, a health burden that may 
disproportionately affect SGM female students. Despite the well-established relationships 
between fitness, weight status, and mental health, exercise-based depression interventions for 
college students are rarely investigated. Counseling is recommended as the primary non-
pharmaceutical antidepressant treatment and is offered at most university mental health centers. 
On some campuses, however, increased service requests have overwhelmed institutional 
resources and many students remain unserved. To compound the issue, many college students, 
even those with major depression or suicide ideation, are reluctant to seek university counseling. 
Nonetheless, relatively little information exists regarding college student depression and fitness, 
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SGM health disparities, or student willingness to pursue alternative depression treatments. 
Therefore, this dissertation is comprised of three primary investigations entitled: (a) “Estimated 
Cardiorespiratory Fitness and Depression in College Students;” (b) “A Disaggregated 
Categorical Analysis of Gender Identity and Sexual Orientation in University Students: 
Depression, BMI, and Physical Activity;” and (c) “An Examination of College Student 
Depression, Diversity, Fitness, and Willingness to Seek Help Through Counseling and 
Alternative Options.” 
 At the end of the spring and fall semesters of 2018, a total of N = 780 students attending 
a large, diverse, southwestern university completed a web-based survey. The questionnaire 
collected demographic and student status information, anthropomorphic variables, the frequency, 
duration, and intensity of weekly physical exercise, and responses to questions from a validated 
depression instrument (Patient Health Questionnaire (PHQ-9)). Students were also asked if they 
were currently participating in counseling or taking medication for the treatment of depression. 
Willingness to seek depression counseling through university mental health services and 
alternative treatment options, such as exercise or meditation, were assessed with responses of 
“Yes,” “Maybe,” or “No.” When a student answered “No” to campus counseling, they were 
prompted to write-in a reason for their reluctance. 
For the first investigation, the relationship between depression and fitness was assessed 
from the spring data collection (n = 437) using results from the PHQ-9 and a validated non-
exercise estimation of cardiorespiratory fitness (eCRF), which is an indicator of the body’s 
ability to consume oxygen. Descriptive, regression, and odds ratio analyses evaluated PHQ-9 
scores with eCRF, race, sexual orientation, and grade point average (GPA). Results indicated 
that low eCRF was associated with mild to severe (p < 0.01) and moderate to severe depression 
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(p = 0.02). Predictors of increased PHQ-9 scores were sexual orientation (p < 0.01), current 
depression treatment (p < 0.01), Hispanic race (p < 0.01), and GPA (p < 0.01). Those with low 
fitness were 3.21 times more likely to report any level of depression (95% CI=1.79-5.78) and 
2.39 times more likely to report moderate to severe depression (95% CI=1.17-4.87). 
Surprisingly, students in the high-fitness category did not report a significantly reduced 
depression risk compared to those with age-appropriate fitness levels. Results from this inquiry 
suggest that a simple eCRF algorithm could be used to help identify depression and inform 
potential interventions to help reduce its ill-effects effects in college students. 
For the second study, PHQ-9 scores, depression-related functional difficulty, BMI, and 
an index of physical activity were analyzed by disaggregated categories of gender identification 
(female, male, and nonbinary) and sexual orientation (heterosexual female and male, bisexual 
female and male, lesbian female, gay male, and a self-identified group). Nonparametric analyses 
resulted in several findings. Males, and specifically heterosexual males, reported significantly 
less depression and perceived depression-related difficulty, as well as a higher BMI and more 
participation in exercise than other genders or orientations. Bisexual and lesbian females 
reported the highest PHQ-9 scores and functional difficulty. Many of these results are 
comparable to extant evidence. Bisexual and gay males in this study did not report significantly 
more depression than other groups. These findings were not consistent with that from previous 
investigations. This evidence is intended to contribute to the scholarship that supports the 
reduction of health disparities for those attending institutions of higher education. 
For the final investigation, college student willingness to seek help for depression 
(N=780) was examined using chi square and multinomial regression analyses. The primary 
finding determined that most students (77%) said “Yes” regarding willingness to seek alternative 
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treatments for depression, such as exercise or meditation. Only 30% responded positively to 
seeking counseling through university mental health services. Preferences were not associated 
with race, ethnicity, or sexual orientation. Those with low fitness levels and students in-treatment 
for depression were more likely to say “Yes” to counseling. Males were more likely than females 
to answer “No” to alternative options. Younger students, those with low fitness, and depressed 
individuals were also more likely to say “No” to alternatives. Results from this examination can 
inform antidepressant programming on college campuses. 
In summary, prominent findings from these three investigations include the overall rate 
of mild depression (28.3%) and moderate to severe depression (30.9%), meaning six of every ten 
college students reported some level of depression. Additionally, less than half of the participants 
met or exceeded their age-predicted level of eCRF. Evidence from this dissertation suggests that 
depression in college students is a mental and physical health concern that deserves an open-
minded, interdisciplinary approach. Future research should focus on intervention strategies that 
are translatable, practical, and desirable for students pursuing higher education.  
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CHAPTER 1: Introduction 
An estimated one-third of American undergraduate (1) and over half of graduate (2) 
college students reported depression. Many more reported extreme levels of mental duress (3) 
which can lead to poor academic performance (4), withdrawal from school (5), and at its most 
extreme, suicide ideation and suicide (6). Students in a sexual or gender minority (SGM) may 
face unique stressors and increased burdens from depression and ill-health (7). Furthermore, 
there is less evidence regarding differences in mental health between the unique groups within 
the SGM population. Data from all SGM individuals are commonly ‘lumped’ into one category, 
thereby omitting information of potential disparateness between diverse genders and orientations 
(8). Regardless of gender or orientation, poor mental health is associated with low levels of 
physical fitness (9), which can be exacerbated in college students by classroom sitting and long 
hours of study. Furthermore, suboptimal fitness contributes to obesity, which is also associated 
with increased depression prevalence and severity (10). Relationships between depression, 
physical fitness, and bodyweight represent a ternary continuum which implies that mental and 
physical health share an inextricable bond. These multidirectional associations should be 
considered when investigating and treating depression in college students.  
Background and significance 
Young adults are more vulnerable to the onset of depression as 75% of all mental illness 
is diagnosed between the ages of 14 to 24 years (11). For the 20 million adults who pursue 
higher education (12), the inherent demands of academic performance, adjustments to 
independent living, and increased financial pressures can intensify negative affect (13). In a 
diverse college environment, demographic factors such as sex (14), SGM identification (7), and 
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race or ethnicity (14-17) can exacerbate symptoms and influence help-seeking behaviors (18). 
Unfortunately, many students do not self-report their symptoms. Although the topic of suicide is 
beyond the scope of this dissertation, suicide ideation is an extreme symptom of depression (19) 
and should, therefore, be briefly discussed. A survey of American college students revealed that 
only 48% of those with depression who experienced suicide ideation sought professional help 
(20). Most disturbingly, 81% of college students who committed suicide were never treated at 
university health or mental health centers (20). Evidence suggests that people who suffer from 
depression are 25 times more likely to commit suicide, which is the second leading cause of 
death for those aged 10 to 34 years (21). Many of the same participants in the investigations 
outlined in Chapters 2-4 of this document were invited to respond to the 2017 American College 
Health Assessment. Results from that survey indicated 17.1% of student respondents felt so 
depressed it was difficult to function, 3.4% were diagnosed but not treated for depression, and 
6.7% reported a serious consideration to commit suicide in the last 12 months (22). 
Unfortunately, 91.8% of these students also failed to meet the recommended minimum weekly 
volume of aerobic exercise (150 min) required for preventative health benefits (22, 23). 
Impacts on economics and productivity 
Depression is the leading cause of disability worldwide with an estimated financial cost 
of one trillion dollars (24). In the U.S., depressed employees lose an average of 5.6 hours of 
productive work time per week costing employees an estimated $44 billion per year (25). 
Although economic impact has not been directly assessed, evidence suggests depression 
adversely affects scholarly productivity in college students. Disability, or the reduced capacity to 
work or study, was experienced for an average of 10 days per month in depressed college 
students (26). For students, lost study time only compounds stress as schoolwork must still be 
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completed. Consequently, depression can affect persistence to graduate (5), which may affect 
long-term personal and familial financial well-being. Since graduates will shape the future of 
healthcare, business, and the humanities, the economic and societal toll of college student 
depression is incalculable.  
Prevalence 
There are wide variations, ranging from 13.0% to 83.5%, in estimated percentages of 
college students with depression (6). For instance, the Healthy Minds Survey (2007) found that 
50.9% of college students tested positive for major depression, panic disorder, or generalized 
anxiety disorder (27). Another 2007 study examined the levels of depression, anxiety, and 
suicidality among students at a Midwest university and concluded that 15.6% of undergraduate 
and 13.0% of graduate students suffered from moderate to severe depression (6). A project the 
following year using the same methods determined that 83.5% of students experienced 
depressive symptoms (28). These differences have been attributed to differences in school 
cultures, diagnostic instruments, and statistical methodology (1). A meta-analysis of aggregated 
data concluded that approximately 30% of undergraduate college students experienced moderate 
to severe depression (1). Population evidence indicates the incidence of depression in U.S. adults 
(8.1% (29)) is far less common than in college students (1).  
Depression treatment options for college students 
Although a substantial body of evidence has documented a strong inverse relationship 
between fitness and depression (25), antidepressant interventions for students that include 
exercise training or other non-psychological alternatives are rarely considered (30). Counseling 
is the recommended non-pharmaceutical intervention (18) and is offered at low or no cost on 
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most American college campuses (31). Unfortunately, many students will not seek treatment 
through school counseling centers, even if their symptoms are severe (18). Since attitudes toward 
mental health and help-seeking predict future service utilization (32), preferences for physical 
exercise or other alternative antidepressant options should be explored. Non-student adults with 
major depression expressed willingness to participate in an antidepressant exercise program (33), 
but there is an absence of evidence regarding student attitudes toward the same.  
Summary 
The prevalence and detrimental impact of depression in adults pursuing higher education 
represent a significant public health concern. In response, this body of work encompassed three 
themes, resulting in the following articles: (a) “Estimated Cardiorespiratory Fitness and 
Depression in College Students;” (b) “A Disaggregated Categorical Analysis of Gender Identity 
and Sexual Orientation in University Students: Depression, BMI, and Physical Activity;” and (c) 
“An Examination of College Student Depression, Diversity, Fitness, and Willingness to Seek 
Help Through Counseling and Alternative Options.” The following chapters present several 
important findings regarding the health of students attending the most diverse university in the 
U.S. (34). Established evidence combined with results presented in this dissertation demonstrates 
the pressing need for translatable evidence to address this potential mental health crisis.  
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Significance of the chapter 
Exercise is protective against depression and can reduce its symptoms (1) and 
cardiorespiratory fitness, which can be improved through exercise training, is inversely related to 
depression incidence (2). Quantifying exercise behaviors, however, poses several methodological 
challenges (3). Research participants are often asked to recall one or more weeks of exercise 
participation and hours spent sitting (4). Memory lapses, individualized perceptions of exercise, 
or unwillingness to report accurate activity levels can invalidate the data (5). Accelerometer and 
other wearable devices can provide relatively useful data, but for research purposes, are typically 
worn for a short time and may not be representative of the participant’s normal activity-related 
behaviors (6). Perhaps most importantly, self-reported physical activity and accelerometer 
instruments quantify volumes of exercise and sedentary behavior but are unable to evaluate 
individualized responses to exercise (7). Cardiorespiratory fitness (CRF), however, is an 
objective measurement that can provide individuals, clinicians, and researchers a quantifiable 
diagnostic and prescriptive tool (8). Adaptions to regular activity-related behaviors directly 
influence CRF, or ability of the circulatory and respiratory systems to supply fuel and oxygen to 
the skeletal muscles during sustained physical activity (3). Although laboratory tests are the gold 
standard for CRF assessment, validated non-exercise estimations can serve as a reliable indicator 
for initial fitness assessments (2). 
   This chapter examines the relationship between depression and estimated 
cardiorespiratory fitness (eCRF) in college students. The report is innovative because it is the 
first to evaluate the relationship between eCRF via a simple validated regression model (9) with 
the scores from the Patient Health Questionnaire (PHQ-9) (10). The American Heart Association 
released a scientific statement in 2016 strongly advocating physicians to include CRF as a patient 
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physical health-risk measure and approved the use of eCRF for an initial assessment of physical 
health (2). However, eCRF evaluations have not been used for the identification of those at risk 
for or suffering from depression. Results from this investigation support the use of a non-
exercise eCRF algorithm to identify college students at-risk for or suffering from depression. 
This paper should be of interest to multiple disciplines including exercise physiology, education, 
public health, and psychology.   
 11 
References 
1. Schuch FB, Vancampfort D, Richards J, Rosenbaum S, Ward PB, Stubbs B. Exercise as a 
treatment for depression: A meta-analysis adjusting for publication bias. Journal of Psychiatric 
Research. 2016;77:42-51. doi: http://dx.doi.org/10.1016/j.jpsychires.2016.02.023. 
2. Ross R, Blair SN, Arena R, Church TS, Despres JP, Franklin BA, et al. Importance of 
assessing cardiorespiratory fitness in clinical practice: A case for fitness as a clinical vital sign: A 
scientific statement from the American Heart Association. Circulation. 2016;134(24):e653-e99. 
Epub 2016/11/25. doi: 10.1161/CIR.0000000000000461. PubMed PMID: 27881567. 
3. Myers J, McAuley P, Lavie CJ, Despres JP, Arena R, Kokkinos P. Physical activity and 
cardiorespiratory fitness as major markers of cardiovascular risk: their independent and 
interwoven importance to health status. Prog Cardiovasc Dis. 2015;57(4):306-14. Epub 
2014/10/01. doi: 10.1016/j.pcad.2014.09.011. PubMed PMID: 25269064. 
4. Kim Y, Park I, Kang M. Convergent validity of the international physical activity 
questionnaire (IPAQ): meta-analysis. Public Health Nutr. 2013;16(3):440-52. doi: 
10.1017/S1368980012002996. PubMed PMID: 22874087. 
5. Lee PH, Macfarlane DJ, Lam TH, Stewart SM. Validity of the International Physical 
Activity Questionnaire Short Form (IPAQ-SF): a systematic review. Int J Behav Nutr Phys Act. 
2011;8:115. doi: 10.1186/1479-5868-8-115. PubMed PMID: 22018588; PubMed Central 
PMCID: PMCPMC3214824. 
6. Dominick GM, Winfree KN, Pohlig RT, Papas MA. Physical activity assessment 
between consumer and research-grade accelerometers: A comparative study in free-living 
conditions. JMIR Mhealth Uhealth. 2016;4(3):e110. Epub 2016/09/21. doi: 
10.2196/mhealth.6281. PubMed PMID: 27644334; PubMed Central PMCID: 
PMCPMC5048058. 
7. DeFina LF, Haskell WL, Willis BL, Barlow CE, Finley CE, Levine BD, et al. Physical 
activity versus cardiorespiratory fitness: two (partly) distinct components of cardiovascular 
health? Prog Cardiovasc Dis. 2015;57(4):324-9. Epub 2014/10/01. doi: 
10.1016/j.pcad.2014.09.008. PubMed PMID: 25269066. 
8. Santos R, Mota J, Okely AD, Pratt M, Moreira C, Coelho-e-Silva MJ, et al. The 
independent associations of sedentary behaviour and physical activity on cardiorespiratory 
fitness. Br J Sports Med. 2014;48(20):1508-12. doi: 10.1136/bjsports-2012-091610.  
9. Nes BM, Janszky I, Vatten LJ, Nilsen TIA, Aspenes ST, Wisløff U. Estimating V·O 
2peak from a nonexercise prediction model: the HUNT Study, Norway. Medicine and Science in 
Sports and Exercise. 2011;43(11):2024. 
10. Spitzer RL, Kroenke K, Williams JW. Validation and utility of a self-report version of 




Depression is a serious but treatable health issue that affects college students at an alarming rate. 
Improved cardiorespiratory fitness (CRF) decreases depression risk and severity but this 
relationship has not been fully evaluated in the college student population. Non-exercise 
estimated CRF (eCRF) could be used to identify students at risk for or suffering from depression. 
This study investigated the associations of depression and eCRF in college students. Participants 
(N = 438) reported age, height, weight, race, sex, sexual orientation, GPA, resting heart rate, 
exercise frequency, intensity, and duration, and completed the Patient Health Questionnaire 
(PHQ-9) in an anonymous online survey. A validated non-exercise algorithm was chosen to 
assess eCRF. Descriptive, regression, and odds ratio analyses evaluated PHQ-9 scores with 
eCRF, race, sexual orientation, and grade point average (GPA). Low eCRF was associated with 
mild to severe (P < 0.01) and moderate to severe depression (P = 0.02). Predictors of increased 
PHQ-9 scores were sexual orientation (P < 0.01), current depression treatment (P < 0.01), 
Hispanic race (P < 0.01), and GPA (P < 0.01). Those with low fitness were 3.21 times more 
likely to report any level of depression (95% CI=1.79-5.78) and 2.39 times more likely to report 
moderate to severe depression (95% CI=1.17-4.87). eCRF below age-predicted CRF values for 
healthy adults was associated with increased depression in college students. High levels of 
fitness did not reduce the odds of reporting depression compared to age predicted CRF. 
Academic performance is negatively impacted by depression and marginalized cohorts may have 
increased risk. A simple eCRF algorithm can be used to identify college student depression.  




Depression is the leading cause of disability and ill-health worldwide (WHO, 2017). 
Symptoms include persistent sadness or irritability, lack of energy, decreased ability to 
concentrate, and is a major factor in suicide ideation (NIMH, 2018). From 2013 to 2016, 
depression affected 8.1% of American adults of which 80% reported a reduced capacity to 
perform their usual activities (Brody, 2018). Compared to the general public, college students are 
over three times more likely to report moderate to severe depression (8.1% vs. 30.1 % 
respectively) (Ibrahim et al., 2013; Brody, 2018) which can result in poor academic performance 
and early withdrawal from college (Hysenbegasi et al., 2005; Thompson-Ebanks, 2016). 
Unfortunately, many students do not seek treatment for their symptoms (Downs and Eisenberg, 
2012). For instance, the National College Health Assessment (N = 31,463) reported that 40.1% 
of respondents ‘felt so depressed it was difficult to function’ yet only 17.9% sought professional 
help for their symptoms (ACHA, 2017). Although the National Research Council and Institute of 
Medicine called for prioritization of mental health interventions for young and at-risk 
individuals, practical evidence-based protocols for identifying and treating college student 
depression have not been established (NRCIM, 2009; Buchanan, 2012; Ibrahim et al., 2013).  
Although counseling can be effective, many university mental health centers are unable 
to meet the increased demand for depression treatment (Gallagher, 2012). In some cases, 
students must wait several weeks to see a qualified therapist (Bruzda, 2017). Although campus 
clinics report being overburdened, only 25% of students with mental health disorders are willing 
to seek help through university programs (Downs and Eisenberg, 2012). Thus, it is reasonable to 
conclude that many students suffer from untreated depression and that additional antidepressant 
interventions must be considered. Since most campuses have gyms and other physical education 
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programs, fitness programs aimed at improving mental health are a logical alternative to or 
conjunctive treatment with traditional counseling. 
In non-student populations, increased planned physical activity (PA), commonly referred 
to as exercise, had large antidepressant effects (Schuch et al., 2016b) and conversely, those with 
low fitness levels had increased risk of developing depression (Schuch et al., 2016c). There is, 
however, an evidential gap regarding fitness interventions for depression in college students. 
This may be due in part to the well-documented challenges of assessing exercise behaviors and 
fitness levels (DeFina et al., 2015; Dominick et al., 2016). However, physiological responses to 
habitual activity-related behaviors can be reliably assessed by measuring cardiorespiratory 
fitness (CRF); the ability of the circulatory and respiratory systems to supply oxygen to the 
skeletal muscles during sustained physical activity (Myers et al., 2015).  
The gold standard for establishing individual CRF involves measuring maximal aerobic 
capacity (VO2max) in the laboratory by collecting and analyzing the participant’s ventilation 
during graded treadmill or cycling activities. Numerical results of Vmax tests can be compared 
to age-predicted normative values or used to track changes in physical performance (Myers et al., 
2015). For individuals unable to reach maximal exercise intensity, VO2peak is estimated using 
various reliable methods (Loe et al., 2016). Although valuable, these tests are inaccessible for 
several reasons; clinicians lack expertise, tests are time-consuming and expensive, and may pose 
risks in patient populations (Ross et al., 2016). Additionally, accurate results from a VO2max test 
depend on the participant’s physical and mental ability to produce a maximal effort. Burdens of 
depression include poor physical functioning and a lack of interest in activity (van Milligen et 
al., 2011) rendering the VO2max test unreliable for this cohort (Schuch et al., 2016c).  
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While not a substitute for a laboratory VO2max test, highly reliable non-exercise 
algorithms to estimate relative VO2peak have been validated and prove ideal for quick, primary 
assessments of CRF (Nes et al., 2011; Ross et al., 2016). Estimated CRF (eCRF) models utilize 
demographic, anthropomorphic, and other variables that are commonly known by individuals. 
Due to the efficacy of some eCRF models, the American Heart Association released a scientific 
statement in 2016 strongly advocating for physicians to include CRF as a patient physical health-
risk measure and approved the use of eCRF for an initial assessment (Ross et al., 2016). 
Although a relationship between CRF and mental health has been established, eCRF evaluations 
have not been suggested for the identification of those at risk for or suffering from depression. 
Based on the overwhelming number of college students with depression and the challenges of 
offering treatment, a well-validated eCRF questionnaire could be a low-cost and accessible tool 
to help combat this mental health crisis. 
Therefore, the primary purpose of this study was to determine the associations of self-
reported depression with eCRF in university students. Based on evidence regarding CRF and 
depression in non-student populations from original research (van Milligen et al., 2011; Aberg et 
al., 2012; Gubata et al., 2013; Becofsky et al., 2015), and high-quality systematic reviews 
(Schuch et al., 2016a; Schuch et al., 2016b), it was hypothesized that students with low eCRF 
would report increased levels of depression. Additionally, this study explored the relationships of 
age, sex, ethnicity, race, sexual/gender orientation, student status (class standing, student-athlete 
status, and student- resident status), GPA, and credit hour load with college student depression.  
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Materials and methods 
Design, setting, and participants 
This cross-sectional study occurred during the last three weeks of a spring semester at a 
large public university in the southwestern United States. A web-based survey was promoted to 
students via email, classroom speaking, fliers, and at a campus-wide four-day fitness promotion 
event. Participants were able to complete the anonymous survey at a time and location of their 
choosing. Upon completion of the survey, participants were directed to a separate electronic 
form to receive local fitness studios class/day passes in appreciation for their time. 
Ethics approval 
This investigation was carried out in accordance with the recommendations from the 
University of Nevada, Las Vegas (UNLV) Office of Research Integrity – Human Subjects, 
Biomedical Institutional Review Board (IRB). Due to the low-risk for participants, the UNLV 
Biomedical IRB granted exempt status for this study. By selecting ‘I Agree’ in an online survey, 
all participants gave informed consent in accordance with the Declaration of Helsinki. 
Questionnaire information 
A self-administered questionnaire obtained information about age, height, weight, race, 
ethnicity, sex, gender, and sexual orientation. Student status questions included class standing, 
credit hours underway, GPA, student-resident status, and student-athlete status. From self-
reported height and weight, body mass index was calculated (weight (kg) / [height (m)]2). 
Questions regarding exercise habits related to frequency, intensity, and duration and were 
validated in a previous publication (Nes et al., 2014). Participants were also asked if they were 
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currently taking antidepressant medication or participating in counseling/psychotherapy for the 
treatment of depression. These questions were followed by the Patient Health Questionnaire 
(PHQ-9), a validated depression survey instrument. The final questions asked for resting heart 
rate (RHR) and waist circumference (WC). At the onset of the questionnaire, participants were 
instructed to be seated while completing the survey so they could assess their RHR after five 
minutes of quiet sitting.  
Estimated cardiorespiratory fitness 
A previously published non-exercise algorithm, derived from the cross-validation of peak 
oxygen uptake levels from 4,367 healthy adults, was chosen to estimate CRF (mL • kg-1 • min-1) 
(Nes et al., 2011). This model was found to be fairly accurate for predicting sex-specific VO2 
peak in healthy adults in an outpatient setting (Nes et al., 2011). Variables in the regression 
model include age, body composition (BMI or WC), RHR, and a physical activity index (PA-I). 
To obtain the PA-I, questions regarding exercise frequency, duration, and intensity were scored 
and weighted according to a previously published index (Nes et al., 2011; Nes et al., 2014; 
Nauman et al., 2017). The PA-I correlates fairly to moderately well with measured peak oxygen 
uptake (r = 0.44 for men and r = 0.38 for women) (Nes et al., 2011). Although WC was used to 
estimate body composition in the original model, an alternative algorithm using BMI was found 
to produce nearly equivalent results (Nes et al., 2014). Due to inconsistent self-reported WC 
measurements, the BMI model was chosen for this study:   
 
Men (R2 = 0.59, SEE = 5.8): 92.05 – (0.327 AGE) – (0.933 BMI) – (0.167 RHR) + (0.257 PA-I) 
Women (R2 = 0.57, SEE = 5.1): 70.77 – (0.244 AGE) – (0.749 BMI) – (0.107 RHR) + (0.213 
PA-I)  
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For each participant, the numeric result of the sex-specific eCRF algorithm was compared 
with the age-predicted normative CRF values for healthy adults (Nes et al., 2011). To ensure 
accuracy, values for individual eCRF and normative CRF were compared to results from a web-
based questionnaire hosted by the authors of this eCRF model (Nes et al., 2011). The scores 
(eCRF) as well as the difference between the eCRF score and normative CRF values for healthy 
adults (DIFF) were used as variables in the analyses.  
Depression survey - Patient Health Questionnaire (PHQ-9) 
The PHQ-9 is a brief, validated depression questionnaire used for screening, monitoring, 
and measuring the severity of symptoms in research and clinical practice (Spitzer et al., 1999). 
Nine questions incorporate Diagnostic and Statistical Manual of Mental Disorders, version four 
(DSM-IV), criteria. Participants are asked to report the frequency of problems occurring in the 
past two weeks and responses are scored from 0 – 3 (Not at All, Several Days, More than Half 
the Days, or Nearly Every Day, respectively). According to standard PHQ-9 evaluations, the 
total score is divided into the following categories: 0-4, no depression; 5-9 minimal symptoms; 
10-14, minor depression, dysthymia, or mild Major Depressive Disorder (MDD); 15-19, 
moderately severe MDD; > 20, severe MDD. PHQ-9 scores ≥ 10 show a sensitivity of 88% and 
specificity of 88% for major depression (Spitzer et al., 1999). We collapsed the data into three 
categories: ‘No Depression’ (NO_DEP) (PHQ-9 score 0-4), ‘Any Depression’ (A_DEP) (PHQ-9 
score 5-27), and ‘Moderate to Severe Depression’ (MS_DEP) (PHQ-9 score 10-27). The PHQ-9 
score was used as a continuous variable when appropriate. 
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Statistical analyses 
Data were analyzed using SPSS 24. Descriptive characteristics of the sample were 
calculated. Chi square (categorical variables) and independent t-test (continuous variables) were 
used to determine significant differences between: 1) students who reported NO_DEP and 
students who reported A_DEP; and 2) students who reported NO_DEP and students who 
reported MS_DEP. Univariate regression was used to evaluate predictors of PHQ scores and 
included eCRF and DIFF scores as well as demographic characteristics. Demographic variables 
that were significant in the univariate analysis were included in the multivariate analysis of total 
PHQ score for eCRF and DIFF separately. Because gender, age, and BMI are components for the 
calculation of eCRF, they were not included in the multivariate analyses. Lastly, logistic 
regression was used to calculate odds ratios and adjusted odds ratios for the dichotomized 
variables for depression as A_DEP (yes/no) and MS_DEP (yes/no). Bivariate analyses collapsed 
eCRF scores into Yes (Fit) and No (Fit), with those at or above their age-estimated level 
categorized as Yes (Fit). For odds ratio analyses, fitness was categorized as: 1) Fit (reference); 2) 
Low Fitness; and 3) High Fitness. Fit represented those whose eCRF was within one (-/+ 1) of 
their age estimated level, Low fitness was <1, and High fitness >1. Significance was set at an 
alpha of 0.05.  
Results 
Approximately 5,000 students were informed of the opportunity to participate in the study 
and 520 responses were collected. Submissions from participants who did not provide answers 
for demographic, anthropomorphic, fitness, or PHQ-9 questions were excluded (n = 83).  
 20 
Descriptive analyses 
Of the 437 remaining survey respondents, 327 were women (74.8%) and 110 were men 
(25.2%). The average age of the participants was 23 and ranged from 18 to 59 years (SD = 
5.304). Race was reported as 34% White (n = 149), 22% African American/Black (n = 96), 22% 
Hispanic (n = 95), and 22% as multi-racial and/or other (n = 97). Sexual orientation data was 
dichotomized as straight (86%; n = 378) and sexual gender minority (SGM) (14%; n = 59). Most 
respondents were undergraduates (92%; n = 402) living off-campus (93%; n = 408) and were not 
involved in organized athletics (85%; n = 371). Grade point average ranged from 1.5 to 4.0 with 
a mean of 3.29 (SD = 0.49). According to the estimated fitness algorithm, 45% of respondents 
were at or above the age-predicted level of eCRF (n = 197) and were deemed as Yes (Fit). 
According to PHQ-9 scores, 44% of the participants reported NO_DEP (n = 194) and 56% (n = 
243) reported having any level of depression. Of those in the A_DEP category, 28% (n = 121) of 
the respondents were categorized as having MS_DEP. 
Depression level categories were examined by demographics, student information, current 
involvement in treatment for depression, and fitness variables (Table 1). Chi-square analyses 
indicated that depression and sex, class standing, on/off campus residence, or participation in 
organized athletics were not statistically significant. When compared with NO_DEP, individuals 
in the SGM category had significant differences for both A_DEP (P < 0.01) and MS_DEP (P < 
0.01). Current treatment via anti-depressant medication or psychotherapy was also significant for 
both A_DEP (P < 0.01) and MS_DEP (P < 0.01). Fit individuals were less likely than unfit to 
have A_DEP (35.4% and 64.6% respectively) (P < 0.01) and MS_DEP (36.4% and 63.6%) (P = 
0.02). Table 1 also displays findings from t-tests that compared the mean scores of those with 
NO_DEP to individuals with A_DEP and MS_DEP. Those who reported NO_DEP were  
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MS_DEP Chi Square 
p-value 





Sex    0.66 0.81 
Male 51 (26.3) 59 (24.3) 29 (24.0)   
Female 143(73.7) 184 (75.7) 92 (76.0)   
Sexual Orientation   <0.001 <0.001 
Straight 182 (93.8) 196 (80.7) 93 (76.9)   
SGM 12 (6.2) 47 (19.3) 28 (23.1)   
Race    0.18 0.04 
White 74 (38.1) 75 (30.9) 30 (24.8)   
Black 41 (21.1) 55 (22.6) 31 (25.6)   
Hispanic 34 (17.5) 61 (25.1) 34 (28.1)   
Other 45 (23.2) 52 (21.4) 26 (21.5)   
Class Standing    0.10 0.16 
First-Year  22 (11.3) 40 (16.5) 23 (19.0)   
Sophomore 39 (20.1) 56 (23.0) 26 (21.5)   
Junior 52 (26.8) 61 (25.1) 35 (28.9)   
Senior 61 (31.4) 71 (29.2) 32 (26.4)   
Graduate 18 (9.3) 9 (3.7) 3 (2.5)   
Other 2 (1.0) 6 (2.5) 2 (1.7)   
Student Athlete   0.14 0.23 
Yes 35 (18.0) 31 (12.8) 14 (11.6)   
 No 159 (82.0) 212 (87.2) 107 (88.4)   
In-treatment    <0.001 <0.001 
Yes 5 (2.6) 22 (9.1) 18 (14.9)   
No 189 (97.4) 221 (90.9) 103 (85.1)   
Fit    <0.001 0.02 
Yes 111 (57.2) 86 (35.4) 44 (36.4)   













eCRF 47.3 (6.9) 45.1 (7.6) 44.9 (7.8) <0.001 0.05 
DIFF 0.5 (4.7) -1.5 (5.3) -1.9 (5.7) <0.001 <0.001 
Age 23.1 (5.4) 22.8 (5.2) 22.1 (3.9) 0.61 0.04 
GPA 3.3 (0.5) 3.3 (0.5) 3.1 (5.2) 0.69 <0.001 
# of credits 13.2 (3.4) 12.6 (3.5) 12.7 (3.4) 0.09 0.45 
Notes: Bold values indicate statistical significance. Those at or above their age-estimated level categorized as Yes 
(Fit). Abbreviations: NO_DEP =No Depression (PHQ-9 score 0-4); A_DEP=Any Depression (PHQ-9 score 5-27); 
MS_DEP=Moderate to Severe Depression (PHQ-9 score 10-27); eCRF=estimated cardiorespiratory fitness; 





significantly more likely to have a higher eCRF score than those who reported A_DEP (P < 
0.01) or MS_DEP (P = 0.05). Additionally, those who reported NO_DEP were significantly 
more likely to have a positive DIFF score when compared to those who reported A_DEP (P < 
0.01) or MS_DEP (P< 0.01). Lastly, those who reported MS_DEP were more likely to be 
younger (P = 0.04) or have a lower GPA (P < 0.01) than those who reported NO_DEP.  
Regression analyses 
In the univariate regression analysis, several variables were significant predictors of PHQ-
9 scores (Table 2). Variables that were inversely associated with PHQ-9 scores included: eCRF 
( = -0.14, SE = 0.04, P < 0.01), DIFF ( = -0.27, SE = 0.06, P < 0.01), and GPA ( = -1.51, SE 
= 0.58, P = 0.01). Positive associations with PHQ-9 scores were found for sexual orientation 
(SGM vs. straight) ( = 3.71, SE = 0.83, P < 0.01) and being in-treatment for depression ( = 
6.77, SE = 1.16, P < 0.01).  
 
 
Table 2. Univariate Regression to Evaluate Predictors of Total PHQ Scores 
Variable β Standard error          t p-value 
eCRF -0.14 0.04 -3.64 <0.001 
DIFF -0.27 0.06 -4.92 <0.001 
Age -0.10 0.05 -1.85 0.07 
Sex 0.79 0.67 1.19 0.24 
Sexual orientation 3.71 0.83 4.49 <0.001 
GPA -1.51 0.58 -2.60 0.001 
Number of Credits -0.10 0.08 -1.23 0.22 
Student Athlete 0.94 0.81 1.17 0.24 
In-treatment 6.77 1.16 5.85 <0.001 
Resident student -0.39 1.16 -0.34 0.74 
Notes: Bold values indicate statistical significance. Abbreviations: eCRF=estimated cardiorespiratory fitness; 
DIFF=difference between eCRF and normative age predicted CRF; GPA=grade point average. 
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Table 3 presents the results of multivariate regression analysis examining eCRF and DIFF 
as predictors of the PHQ-9 scores. The overall models were statistically significant for both 
eCRF (F = 15.59, P < 0.01) and DIFF (F = 17.25, P < 0.01). For eCRF, the model explained 
15% of the variance (R2 = 0.15, Adjusted R2 = 0.14) while the DIFF model contributed to over 
16% (R2 = 0.167, Adjusted R2= 0.157). eCRF and DIFF were significant predictors of PHQ-9 
scores in their respective models: eCRF ( = -0.10, SE = 2.40, P < 0.01); DIFF ( = -0.21, SE = 
0.05, P < 0.01). Variables that were positively associated with PHQ-9 scores in both the eCRF 
and DIFF models were sexual orientation (eCRF:  = 3.16, SE = 0.79, P < 0.01; DIFF  = 2.97, 
SE = 0.79, P < 0.01), being in-treatment for depression (eCRF:  = 6.23, SE = 1.12, P < 0.01; 
DIFF  = 6.31, SE = 1.11, P < 0.01), and belonging to the Hispanic race (eCRF:  = 1.61, SE = 
0.66, P = 0.01; DIFF  = 1.50, SE = 0.65, P = 0.02). An inverse association was found for GPA 
in the eCRF model ( = -1.26, SE = 0.55, P = 0.02). Grade point average was not significant in 
the DIFF model.  
Odds ratio analyses 
Odds ratios and adjusted odds ratios for fitness and A_DEP depression are presented in 
Table 4. Those whose eCRF scores fell within -/+1 of their age-estimated value (Fit) were used 
as the reference group. Those classified as Low fitness were over three times more likely to 
report A_DEP (OR = 3.21, 95% CI=1.79-5.78) compared to those who were Fit When 
controlling for SGM and participation in depression treatment, the results remained relatively 
constant. The same analysis was conducted for fitness and MS_DEP (Table 5), finding that 
individuals with Low fitness were nearly two and one-half times more likely to report MS_DEP 
(OR = 2.39, 95% CI=1.17-4.87) compared to those who were Fit. These results remained 
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relatively stable when adjusted for sexual orientation but increased substantially for participation 
in treatment for depression (OR = 5.59, 95% CI=2.39-13.04). When compared to the Fit 
category, High fitness individuals did not have a significant difference in likelihood of reporting 
A_DEP or MS_DEP.  
 
 






Variable β Standard error              t p-value 
Constant 14.51 2.40 6.06 <0.001 
eCRF -0.10 0.04 -2.75 <0.001 
Sexual 
orientation 
3.16 0.79 3.99 <0.001 
GPA -1.26 0.55 -2.29 0.02 
In-treatment 6.23 1.12 5.58 <0.001 
Hispanic 1.61 0.66 2.46 0.01 
      
 
Model 2:  
DIFF 
Constant 8.82 1.87 4.72 <0.001 
DIFF -0.21 0.05 -3.86 <0.001 
Sexual 
orientation 
2.97 0.79 3.77 <0.001 
GPA -0.97 0.55 -1.75 0.08 
In-treatment 6.31 1.11 5.71 <0.001 
 Hispanic 1.50 0.65 2.31 0.02 
Notes: Bold values indicate statistical significance. Abbreviations: eCRF=estimated cardiorespiratory fitness; 





Table 4. Odds Ratios and Adjusted Odds Ratios for Fitness and Any Depression 
Odds Ratio 
Variables p-value β 95% CI 
Fitness     
Fit REF REF REF REF 
High fitness 0.45 1.26 0.70 2.27 
Low fitness <0.001 3.21 1.79 5.78 
Adjusted Odds Ratios 
Fitness     
Fit REF REF REF REF 
High fitness 0.41 1.29 0.70 2.38 
Low fitness <0.001 3.33 1.81 6.11 
Sexual orientation     
Straight REF REF REF REF 
SGM <0.001 3.50 1.77 6.95 
In-treatment     
Not in treatment REF REF REF REF 





Table 5. Odds Ratios and Adjusted Odds Ratios for Fitness and Moderate-Severe 
Depression 
Odds Ratio 
Variables       p-value            β 95% CI 
Fitness     
Fit REF REF REF REF 
High fitness 0.32 1.45 0.69 3.04 
Low fitness 0.02 2.39 1.17 4.87 
Adjusted Odds Ratios 
Fitness     
Fit REF REF REF REF 
High fitness 0.30 1.50 0.69 3.26 
Low fitness 0.02 2.48 1.18 5.23 
Sexual orientation     
Straight REF REF REF REF 
SGM <0.001 2.58 1.44 4.63 
In-treatment     
Not in treatment REF REF REF REF 
In treatment <0.001 5.59 2.39 13.04 
Notes: Bold values indicate statistical significance. Fitness was categorized as: 1) Fit (reference); 2) Low 
fitness; and 3) High fitness. Fit represented those whose eCRF was within -/+ 1 of their age estimated level, 
Low fitness <1, High fitness >1. Abbreviations: CI=Confidence Interval; SGM = Sexual gender minority 
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Discussion 
The primary purpose of this study was to determine the relationship of depression with 
eCRF in university students. The relationships between depression and student demographic 
variables were also explored. Based on substantial evidence (Ross, et al., 2016), we expected 
correctly that students with low eCRF would report higher depression scores. The primary 
finding of this study suggests that fitness, as estimated by a non-exercise CRF algorithm from 
Nes, et al. (2011), is associated with depression in college students. We also found significant 
relationships between reported depression and sexual orientation, ethnicity, depression treatment 
via counseling or antidepressant medication, GPA, and age. 
Depression and eCRF 
College students with low eCRF were significantly more likely to report depression than 
students with fitness levels within -/+1 of their age-predicted CRF. Additionally, fitness levels 
were predictive of PHQ-9 scores. This is the first cross-sectional study to evaluate the 
relationship between depression and a non-exercise eCRF algorithm. However, our findings are 
supported by evidence from prospective studies conducted in non-student populations using 
laboratory VO2max assessments (Aberg et al., 2012; Gubata et al., 2013; Becofsky et al., 2015). 
For instance, healthy young adults in U.S. Army training (N = 11,369) with poor CRF had a 36% 
higher incidence of mental disorders, including moderate depression (Gubata et al., 2013). 
Additionally, a large population study of Swedish adults (N = 1,117,292), low CRF at age 18 
was associated with an increased risk for serious depression later in life (HR = 1.96, 95% CI, 
1.71-2.23) (Aberg et al., 2012). Finally, participants in the Aerobics Center Longitudinal Study 
completed a maximal exercise treadmill test at a baseline examination sometime between 1979-
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1998 and later evaluated for depression (Becofsky et al., 2015). Compared with women with the 
lowest levels of CRF, women in the two highest categories of fitness had 59% and 52% lower 
odds, respectively, of developing depression than their unfit counterpart (Becofsky et al., 2015). 
Men in the two highest CRF rankings had 40%-46% lower odds of reporting depressive 
symptoms in the follow-up survey (Becofsky et al., 2015).  
Surprisingly, our findings revealed that depression levels were not significantly different 
between highly fit individuals and those who met their age-predicted CRF. Although evidence on 
this topic varies, moderate rather than vigorous levels of PA have been recommended for 
antidepressant effects (Craft and Perna, 2004). Similar to our results, analyses from the Aerobics 
Center Longitudinal Study revealed that women with the next-to-highest level of CRF had lower 
odds of reporting depression than those with the highest level of fitness (Becofsky et al., 2015). 
Conversely, an inquiry aimed at providing a dose response relationship reported a linear, positive 
relationship between levels of PA and good mental health (Hamer et al., 2009). Although this 
topic is worthy of continued investigation, our findings indicate that an age-appropriate level of 
fitness may be enough to reduce depression risk in college students.  
Depression in diverse student populations 
Consistent with previous research on sexual minority youth (Marshal et al., 2013) and first-
year college students (Riley et al., 2016), we found that students in the SGM group reported 
significantly higher rates of depression when compared to those who self-identified as 
heterosexual. We also found that Hispanic race was associated with and predictive of higher 
levels of depression. There are inconsistencies in the literature on the relationship between 
ethnicity and mental health in college students. For example, one report stated that Latino/Latina 
students experienced higher levels of mental distress at a predominantly Caucasian university 
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(Arbona and Jimenez, 2014) yet another found no difference in depressive symptoms between 
student minority ethnic groups (Visser et al., 2013). As it is crucial for university stakeholders to 
identify student-groups who may have increased risk for depression, lines of inquiry regarding 
racial and sexual diversity should remain a priority.  
Depression and age, participation in depression treatment, and GPA  
Although we found some evidence that younger age was associated with higher levels of 
depression, further analyses did not support this conclusion. This may be due in part to the 
homogeneity of age in our sample. The mean age of those who reported no depression was 23 
yrs and those with moderate to severe depression was 22.1 yrs. Being in treatment via counseling 
or antidepressant medication was one of the strongest predictors of depression. Additionally, 
self-reported GPA was lower in students with depression and low GPA was predictive of 
increased depression. Previous explorations regarding the relationship between academic 
performance and mental health have yielded mixed results. A study conducted at one university 
reported that diagnosed depression resulted in a 0.49 reduction in GPA (Hysenbegasi et al., 
2005). Findings from another institution revealed that 44.3% of the undergraduate students 
perceived a reduction in academic performance due to functional impairment from mental health 
distress (Eisenberg et al., 2007). However, a review of the literature on this topic concluded that 
depression was not significantly correlated with GPA (Richardson et al., 2012). Thus, the 
relationship between mental health and academic performance in college students is not clarified 
in the literature.  
 29 
Limitations and suggestions for future research 
The main limitation of this study was the reliance on self-reported data. The participants 
may have under or over reported information if they answered with what they perceived to be 
socially desirable responses (Adams et al., 1999). Although the distribution of a self-
administered web-based survey is a common practice, definitive conclusions should include 
evidence from well-designed clinical trials. Future studies could include clinical 
anthropomorphic measurements, the use of university student records, and a clinical assessment 
of depression through face to face meetings with a qualified mental health professional. Indeed, 
VO2max testing in the laboratory could further validate our findings, but our primary purpose 
was to examine the usefulness of a non-exercise eCRF model to identify students at-risk for or 
experiencing depression. Additionally, most respondents were female and from science related 
departments which may have resulted in self-selection bias. Similar projects should include 
recruitment efforts via university-wide email announcement systems to ensure a representative 
sample. Finally, data collection occurred at the end of a spring semester when students may have 
been experiencing higher than usual distress and reduced time to exercise. A longitudinal design 
or cross-sectional studies at different points during the semester could provide additional 
information. Our main focus was the novel use of a relatively simple objective measurement of 
fitness and its relationship with reported depression. We chose to evaluate associations between 
student eCRF with any level of depression and with moderate to severe depression. Future 
analyses could examine the relationship between fitness and mild depression, a topic that has 
received little attention. Additionally, relationships between eCRF and GPA, race, and sexual 
orientation could be analyzed. 
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Conclusion 
The problem of student depression in higher education is a major public health issue that 
requires immediate attention. Our study provides evidence to support the use of a non-exercise 
eCRF algorithm to identify students at-risk for or experiencing depression. For those with low 
CRF, exercise-based interventions could be implemented independently or coupled with 
counseling at university mental health clinics. Most universities have existing infrastructure to 
support exercise-based health interventions A scientific statement from the American Heart 
Association stressed the importance for healthcare providers to include CRF as a primary 
indicator of health (Ross, et al, 2016). This statement was grounded in considerable evidence that 
CRF is a stronger predictor of  mortality than cigarette smoking, type 2 diabetes, hypertension, 
and cholesterol, and is also predictive of depression incidence (Ross, et al, 2016). Results from 
this study indicated that students with low eCRF were at greater risk for depression. To help ease 
depression in college students, the authors of this investigation suggest that a simple eCRF 
algorithm could be implemented through college health clinics or in combination with activity-
based mental health events.  
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Significance of the chapter 
 In response to a request from the National Institutes of Health (2010), the Institute of 
Medicine assessed the health-related data of U.S. citizens in a sexual or gender minority (SGM) 
(1). Subsequent findings indicated that SGM individuals have a disproportionally high rate of 
several diseases, including depression, and low access to healthcare (1, 2). As well, minority 
individuals who live in communities with increased anti-SGM prejudice die an average of 12 
years earlier than their majority peers (2). As a result, the Director of the U.S. National Institute 
on Minority Health and Health Disparities formally designated sexual and gender minorities 
(SGM) as health disparity research populations (2).  
 Evidence suggests that SGM college students have increased rates of depression (3-5), 
which is consistent with reports from non-student SGM populations (6, 7). The investigation 
presented in Chapter 2 of this document yielded the same results. Sexual or gender minority 
student respondents were significantly more likely to report moderate to severe depression. The 
risk of reporting any depression was 3.5 times higher for SGM students, who also had a 2.58 
times increased risk of reporting levels from moderate to severe. Low estimated 
cardiorespiratory fitness (eCRF) was also associated with and predictive of depression. 
Improvements in CRF through physical activity can improve depression (8) but limited research 
suggests that SGM youth are less active and express reluctance to participate in sports (9). Low 
levels of physical activity are also associated with obesity, a health condition that may impact 
lesbian females at a disproportionate rate (10); however, relatively little is reported regarding 
obesity and physical activity in SGM college students. Indeed, results from Chapter 2 were based 
on aggregated categories of genders and sexual orientations and did not separately analyze body 
mass index (a measure for weight classification), or levels of physical activity. Therefore, 
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Chapter 3 examined the relationship between depression, body mass index, and physical activity 
levels by disaggregated categories of gender and sexual orientation in college students. This 
investigation was innovative because it was the first to evaluate these three health measures and 
compare the findings between disaggregated SGM categories. The results of this study highlight 
the need for further awareness of health disparities within the college student population and the 
inclusion of culturally sensitive health-related programming for adults in higher education.  
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Abstract 
Both those in a sexual or gender minority and adults who attend college are at high-risk for 
depression, the third leading cause of ill-health and disability in the U.S. Obesity and low 
physical fitness are associated with depression, but few studies have examined all three measures 
in either at-risk population. Adding to the knowledge deficit is the exclusionary practice of 
aggregating data to binary gender and heterosexual orientation. Therefore, this investigation 
compared depression, body mass index, and physical activity levels between gender (female, 
male, and nonbinary) and orientation (heterosexual, bisexual, lesbian, gay, and self-identified). 
Overall, 31% (N = 780) of students reported moderate to severe depression. Comparable to 
results from previous studies, heterosexual males reported the least depression. Females were not 
more depressed than nonbinary individuals, but when analyzed by orientation, heterosexual 
females reported lower depression than bisexual and lesbian females. Bisexual and gay males 
and self-identified students were not significantly more depressed than heterosexual students, 
findings that contradict current evidence. Heterosexual females and bisexual males had the 
lowest body mass index, and heterosexual males reported the most participation in physical 
activity. These results provide novel information regarding health disparities in college students 
according to gender and sexual orientation. 
 
 
Keywords: sexual gender minority, college student, depression, obesity, physical activity  
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Introduction 
An estimated 26 million American adults live with major depression (Brody, 2018; 
NIMH, 2017) and 93 million with obesity (CDC, 2019). These associated conditions can 
significantly impair affective, cognitive, and physical functions and are associated with early 
mortality (Carlsen et al., 2018; CDC, 2019; Luppino et al., 2010). Although physical activity 
(PA) can mediate the ill effects of depression (Schuch et al., 2016) and obesity (CDC, 2019), 
only one in five U.S. adults meet the recommended baseline levels of PA (Physical Activity 
Guidelines Advisory Committee, 2018). Most importantly, individuals who attend institutions of 
higher education appear to have an increased risk for depression (Buchanan, 2012; Hunt & 
Eisenberg, 2010; Ibrahim, Kelly, Adams, & Glazebrook, 2013). Also concerning are rates of 
overweight, obesity, and sedentary behavior patterns in this cohort of young adults (ACHA, 
2018). Although 80% of college students are aged 18 to 24 years, approximately 40% are 
considered overweight or obese, and less than half meet aerobic exercise guidelines (ACHA, 
2018).  
The rates of depression, obesity, and physical activity status are monitored and reported 
by government agency surveillance systems (Center for Disease Control and Prevention, 2019; 
National Institute of Mental Health, 2019). However, reports from these data and results from 
randomized clinical trials (Heck, Mirabito, LeMaire, Livingston, & Flentje, 2017) historically 
omitted disaggregated classifications of gender identification (Gender_ID) and sexual orientation 
(Orientation) (Institute of Medicine, 2011). These exclusionary practices resulted in a deficiency 
of health-related data for an estimated 14 million U.S. adults who are not heterosexual (straight) 
(Institute of Medicine, 2011) and one million individuals with a nonbinary Gender_ID 
(Meerwijk & Sevelius, 2017). To resolve this deficit, national research agendas promoted 
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comprehensive and inclusive methodology (Institute of Medicine, 2011). Subsequent efforts 
resulted in evidence of health disparities in sexual and gender minorities (SGM) for disease 
burden, depression incidence, and risk for early mortality (NIH, 2016). In response, the Director 
of the National Institute on Minority Health and Health Disparities designated SGM as a health 
disparity research population (Pérez-Stable, 2016). Simultaneously, national surveillance 
systems and surveys expanded the options for answers to questions regarding Gender_ID and 
Orientation (Healthy People 2020), but garnering meaningful results from these efforts will take 
time.  
Original publications (Witcomb et al., 2018) and reviews (Oswalt & Lederer, 2017; 
Ploderl & Tremblay, 2015) indicate depression is two to four times more prevalent in SGM 
populations. Furthermore, evidence suggests that bisexual individuals are the most vulnerable to 
depression (Ross et al., 2018) and depression-related suicide (Pompili et al., 2014). Lesbian and 
bisexual females may have higher rates of obesity than their counterparts (Bowen, Balsam, & 
Ender, 2008) and limited findings indicate young SGM individuals are less physically active 
(Calzo et al., 2014). This evidence taken together with that of college student ill-health (Hunt & 
Eisenberg, 2010; Ibrahim et al., 2013) implies that SGM students may face compounded or 
intersectional risks for depression and obesity. Publications of analyses from responses to 
national surveys (American College Health Assessment (ACHA)) reported that lesbian and 
bisexual females (Kerr, Santurri, & Peters, 2013), and all SGM college students had higher levels 
of mental duress (Ridner, Newton, Staten, Crawford, & Hall, 2016). Although ACHA primary 
data reports and publications of post-analyses findings provide valuable insights, the ACHA 
mental duress questions are not part of a validated depression instrument. Additionally, primary 
reports, which are made available to the public, do not disaggregate data by Orientation (ACHA, 
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2018). Published post-analyses either combine SGM categories (Ridner et al., 2016) or do not 
include information regarding weight status or PA related behaviors or (Kerr et al., 2013; Oswalt 
& Wyatt, 2011). 
For SGM college students, the inherent relation of mental and physical health should be 
further examined and include evidence of depression rates, obesity prevalence, and volumes of 
participation in PA. One investigation on student health considered all three measures but did not 
report findings by disaggregated categories of Gender_ID or Orientation (Grant et al., 2014). 
Therefore, the primary aims of this investigation were to evaluate college student: (a) depression 
levels according to a validated instrument (PHQ-9); (b) weight status according to body mass 
index (BMI); and (c) and an index of self-reported PA (PA_Index) (Nes et al., 2011). These 
dependent variables were analyzed by disaggregated categories of Gender_ID and Orientation by 
Gender_ID. 
Hypotheses were limited to results from the PHQ-9 and a related question (Q10) 
regarding the perceived level of difficulty to function due to reported depression symptoms. In 
total, four hypotheses for Gender_ID and four for Orientation were posed. These expectations 
were based on reports from population data (Brody, 2018), national surveys (Kerr et al., 2013; 
Oswalt & Wyatt, 2011; Ridner et al., 2016; SAMHSA et al., 2016), reviews (Meyer, 2003; 
Pompili et al., 2014; Ross et al., 2018) and original studies (Calzo et al., 2014; Grant et al., 
2014). For Gender_ID, it was hypothesized that males would report (i) the lowest PHQ-9 
depression scores and (ii) lowest Q10 level, or the least amount of difficulty to function. It was 
also expected that nonbinary individuals would report (iii) the highest depression scores and (iv) 
highest Q10 level. The hypotheses regarding Orientation included the following: (i) straight 
males would report the lowest PHQ-9 score and (ii) lowest Q10 level; and (iii) bisexual females 
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and males would report the highest PHQ-9 score and (iv) highest Q10 level. Additional variables 
were explored, including: (a) current participation in clinical treatment for depression; (b) age; 
and (c) grade point average (GPA) by Gender_ID and Orientation. This investigation is intended 
as a contribution to the base of evidence needed to resolve current health disparities associated 
with attending college, Gender_ID, and Orientation.  
Materials and methods 
Design, setting, and participants 
This cross-sectional study was implemented during the last three weeks of both the spring 
and fall semesters at the most racially/ethnically diverse university in the U.S. (U.S. News, 
2017). Protocols were carried out following the recommendations of the University of Nevada, 
Las Vegas, Office of Research Integrity – Human Subjects, Biomedical Institutional Review 
Board (IRB). Participants gave informed consent by selecting ‘I Agree’ within the electronic 
informed consent form. 
Student Characteristic Questionnaire 
An anonymous, self-administered, web-based survey asked participants their age, sex 
classified at birth (male/female), Gender_ID (male, female, transgender, and a write-in 
response), and Orientation (straight, bisexual, gay or lesbian, and a write-in response). 
Participating students were asked to identify their race(s) (Asian, Black or African American, 
Hispanic or Latino/Latina, Native American or Alaska Native, Native Hawaiian or Other Pacific 
Islander, and White) and ethnicity (Hispanic or Latino/Latina or Not Hispanic or Latino/Latina). 
Although the U.S. Census Bureau considers Hispanic as an ethnicity, not a race, this 
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investigation included Hispanic or Latino/Latina as possible options for both race and ethnicity 
questions to avoid the well-documented confusion between the terms, race and ethnicity (U.S. 
Census Bureau, 2019). Student status questions included class standing (first-year, sophomore, 
junior, senior, graduate, or other) and GPA. Participants were asked if they were currently taking 
antidepressant medication or participating in counseling/psychotherapy for the treatment of 
depression (In-treatment; yes/no). Ten questions from the Patient Health Questionnaire were 
posed, including nine questions rating a two-week occurrence of standard depression symptoms 
(PHQ-9) and an additional question (Q10) to assess functional difficulty (Spitzer, Kroenke, & 
Williams, 1999). Participants were also asked for height, weight, and exercise frequency, 
intensity, and duration. These questions were part of a more extensive data collection that 
resulted in two reports: cardiorespiratory fitness and depression, and willingness to seek help for 
depression [articles in submission]. Gender_ID and categorized Orientation were not included in 
the previous analyses.  
Patient Health Questionnaire  
The Patient Health Questionnaire (PHQ-9) is a nine-item instrument that can be used as a 
measure of severity of depression symptoms in research and clinical practice (Spitzer et al., 
1999). Internal reliability and test-retest reliability of the PHQ-9 has been assessed as excellent 
with a Cronbach’s  of .89 and correlation of .84, respectively (Kroenke, Spitzer, & Williams, 
2001). Scores ≥ 10 show a sensitivity of 88% and specificity of 88% for major depression 
(Kroenke et al., 2001). Participants are asked to report the frequency of nine depression-related 
symptoms in the past two weeks. Selected symptomatic frequencies are scored according to the 
following: (a) not at all = 0; (b) several days = 1; (c) more than half the days = 2; and (d) nearly 
every day = 3. The resulting sum, or score, is interpreted according to the following categories: 
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(a) minimal symptoms = 0 to 4; (b) mild depression = 5 to 9; (c) moderate depression = 10 to 14; 
(d) moderately severe depression = 15 to 19; and (e) severe depression = 20 to 27 (Spitzer et al., 
1999). Question 10 of the PHQ-9 asks the participant, “How difficult have these problems made 
it for you to do your work/school, take care of things at home, or get along with other people?” 
(Spitzer et al., 1999). Optional answers and associated scores are: (a) not difficult at all = 1; (b) 
somewhat difficult = 2; (c) very difficult = 3; and (d) extremely difficult = 4 (Spitzer et al., 1999). 
Responses to the survey in this investigation were calculated and interpreted accordingly. For 
analyses, the PHQ-9 score was treated as a continuous (0 to 27) and Q10 responses (difficulty 
levels 1 through 4) as ordinal dependent variables.  
Body Mass Index and Physical Activity Index  
Individual BMI was calculated from self-reported height and weight (BMI = weight (kg) 
/ [height (m)]2). This commonly used screening tool to determine weight category is not 
recommended for the assessment of individual body composition. However, BMI was found to 
be moderately correlated with skin-fold measurements, a standard laboratory measure of lean 
and fat mass, rendering it a useful and easily obtainable variable for research (CDC, 2017). For 
interpretive reference, BMI weight categories are assigned as follows: (a) underweight = below 
18.5; (b) healthy weight = 18.5 to 24.9; (c) overweight = 25 to 29.9; and obese = 30 and above 
(CDC, 2017). For analyses, BMI was treated as a continuous dependent variable. Exercise 
behaviors were assessed using a PA_Index which is a component of a validated non-exercise 
estimation of cardiorespiratory fitness (eCRF) (Nes et al., 2011). To obtain the PA_Index, 
questions regarding exercise frequency, duration, and intensity were scored and weighted 
according to a previously published index adapted from the Nord-Trøndelag Health Study (r = 
0.44 for men and r = 0.38 for women) (Nes et al., 2011; Nes, Vatten, Nauman, Janszky, & 
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Wisløff, 2014). A separate validation of the PA_Index strongly supported its use for 
epidemiological research (Kurtze, Rangul, Hustvedt, & Flanders, 2008). Kurtze et al. (2008) 
examined repeatability and reported a strong test-retest agreement (one-week interval) for 
frequency (r = .80), intensity (r = .82), and duration (r = .69). A significant, moderate correlation 
was reported between the PA_Index and laboratory tests of maximal oxygen consumption (r = 
.48) (Kurtze et al., 2008). As well, the PA_Index was significantly correlated with vigorous 
activity (r = .55) and moderate activity levels (r = .46) (Kurtze et al., 2008) from the 
International Physical Activity Questionnaire (Craig et al., 2003), which is a common, validated 
tool used to evaluate self-reported activity levels. The PA_Index was treated as a continuous 
dependent variable (0-45) for analyses, where lower scores indicated less participation in 
physical activity.  
Statistical analyses 
Statistical analyses were performed using SPSS 24. Descriptive characteristics of the 
sample were calculated. Chi square ( 2) analyses determined statistically significant 
associations between categorical variables (race, ethnicity, and In-treatment status). For  2 tests, 
the effect size was reported as Cramer’s V which is the appropriate measure for larger matrices 
(Gravetter & Wallnau, 2014). Explorations of GPA, PHQ-9 scores, BMI, and the PA_Index 
labeled by Gender ID, and separately by Orientation, violated Shapiro-Wilk Assumptions of 
Normality. The results of further inspection, including failures of Levene’s test for Homogeneity 
of Variance, indicated that the use of nonparametric tests was warranted. Therefore, Kruskal 
Wallis tests identified statistically significant differences in continuous and ordinal variables 
when grouped by Gender_ID and Orientation. Post hoc analyses were performed using Mann-
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Whitney tests. Accordingly, results from both tests were reported in terms of differences in rank 
dominance rather than differences in mean or medians (Brightwell & Dransfield, 2013). 
Significance was set at an alpha of 0.05 
Results 
Through classroom presentations, email, and promotions at campus-wide fitness events, 
approximately 10,000 students were informed of the opportunity to complete the survey. A total 
of 947 survey responses were recorded from which 149 incomplete responses were removed. 
Due to the anonymous survey settings, it was possible for students to complete the survey during 
both recruitment periods. Since the PHQ-9 asks for a two-week recall of symptoms (Spitzer et 
al., 1999), duplicate entries could be considered unique responses. However, to ensure the 
quality of this investigation, statistical comparisons for duplicate entries were performed using 
variables that would likely remain static over time (birth sex, race, ethnicity, and height). The 
SPSS duplicate data function indicated that 22 identical responses were found. Case-by-case 
analyses resulted in the removal of 18 responses from the secondary data collection. The final 
number of participants included in the analyses was N = 780.  
Descriptive analyses 
Descriptive analyses are reported in Table 1. At birth, 76.5% of respondents were 
classified as females and 23.5% as males. Gender_ID was reported as female (76.3%), male 
(22.7%), and nonbinary (1%). The nonbinary category was comprised of individuals who 
declared their Gender_ID as agender, demi-gender, gender queer, intersex, nonbinary, and 
transgender. Three individuals reported their sex-at-birth as male and reported their Gender_ID 
as female. The participants’ declarations of Gender_ID were maintained and included in the 
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female Gender_ID category. Sexual orientation was reported as: (a) 64.6% female/straight; (b) 
7.1% female/bisexual; (c) 3.2% female/lesbian; (d) 20.3% male/straight; (e) 1.2% male/bisexual; 
(f) 1.2% male/gay; and (g) 2.6% as ‘transsexual or other.’ Individuals in the transsexual or other 
category reported their Orientation as asexual, demisexual, hetero-fluid, pansexual, polysexual, 
and transsexual (ADHPT). The abbreviation, ADHPT is used throughout the rest of the report to 
represent this diverse category of Orientation. Although using the terms ‘nonconforming’ or 
‘other’ are common parlance, this investigation intended to avoid the ambiguity of categorical 
assignation per recommendations from the Institute of Health (2011).  
Although not included in further analyses, the proportions of interpreted PHQ-9 
depression levels were: (a) 40.8%, minimal symptoms (score: 0–4); (b) 28.3%, mild depression 
(score: 5– 9); (c) 16.3%, moderate depression (score: 10–14); (d) 8.1%, moderate to severe 
depression (score: 15–19); and (e) 6.5%, severe depression (score: 20–27). The sample’s 
distribution of perceived level of functional difficulty was: (1) 37.4%, minimally difficult (level 
1); (b) 43.4%, somewhat difficult (level 2); (c) 13.6%, very difficult (level 3); and (d) 3.5%, 
extremely difficult (level 4).   
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Table 1. Descriptive Characteristics by Sexual Orientation 
   
        Female 
  
   Male                               All 
Genders 
 
   
     n (%)     n (%)    n (%)     n (%)       n (%) n (%) n (%) n (%) 
   Straight Bisexual Lesbian Straight Bisexual Gay ADHPT Total 
Race         
Asian/PI 68 (13.5) 5 (9.1) 7 (28.0) 23 (14.6) 1 (11.1) 3 (33.3) 3 (15) 110 (14.1) 
Black 80 (15.9) 6 (10.9) 5 (20.0) 21 (13.3) 1 (11.1) 0 (0.0) 2 (10) 115 (14.7) 
 Hispanic 107 (21.2) 11 (20.0) 5 (20.0) 32 (20.3) 1 (11.1) 2 (22.2) 5 (25) 163 (20.9) 
Multiracial 65 (12.9) 12 (21.8) 3 (12.0) 28 (17.7) 3 (33.3) 1 (11.1) 4 (20) 116 (14.9) 
 White 184 (36.5) 21 (38.2) 5 (20.0) 54 (34.2) 3 (33.3) 3 (33.3) 6 (30) 276 (35.4) 
Standing         
1st year 62 (12.3) 11 (20.0) 7 (6.3) 26 (16.5) 1 (11.1) 2 (22.2) 3 (15) 112 (14.4) 
Sophomore 107 (21.2) 15 (27.3) 2 (8.0) 29 (18.4) 4 (44.4) 1 (11.1) 2 (10) 160 (20.5) 
 Junior 138 (27.4) 14 (25.5) 9 (36.0) 32 (20.3) 0 (0.0) 4 (44.4) 5 (25) 202 (25.9) 
 Senior 157 (31.2) 13 (23.6) 6 (24.0) 56 (35.4) 3 (33.3) 1 (11.1) 8 (40) 244 (31.3) 
Graduate 40 (7.9) 2 (3.6)   1 (4.0) 15 (9.5) 1 (11.1) 1 (11.1) 2 (10) 62 (7.9) 
Ethnicity         
Not 
Hispanic 356 (70.6) 40 (72.7) 18 (72.0) 113 (71.5) 5 (55.6) 6 (33.3) 14 (70) 552 (70.8) 
Hispanic 148 (29.4) 15 (27.3) 7 (28.0) 45 (28.5) 4 (44.4) 3 (66.7) 6 (30) 228 (29.2) 
In 
Treatment         
No 467 (92.7) 46 (83.6) 22 (88.0) 151 (95.6) 9 (100.0) 7 (77.8) 17 (85) 719 (92.2) 
 Yes 37 (7.3) 9 (16.4) 3 (12.0) 7 (4.4) 0 (0.0) 2 (22.2) 3 (15) 61 (7.8) 
 Mean/SD Mean/SD Mean/SD Mean/SD Mean/SD Mean/SD Mean/SD Mean/SD 
PHQ-9  7.3(6.1) 10.6 (7.2) 11.5 (7.1) 5.8 (5.4) 9 (5.9) 10.(8.4) 10 (8) 7.46 (6.3) 
Q10 1.9 (.9) 2.2 (.9) 12.4 (.9) 1.6 (0.71) 1.8 (.67) 1.9 (.8) 2 (.8) 1.87 (.9) 
BMI 23.8 (4.5) 25.1 (5.5) 25.9 (5.4) 25.3 (3.5) 21.7 (3.8) 23 (3.8) 26.7 (5.6) 24.3 (4.5) 
PA_Index 16.6(14.2) 13.6 (11.5) 19.5 (17.1) 22.3 (13.8) 6.1 (7.4) 18.3 (5.5) 16.9 (13.1) 17.5 (14.1) 
GPA 3.3 (.5) 3.3 (.5) 3.3 (.5) 3.3 (.5) 3.5 (.5) 3.4 (.5) 3.2 (.6) 3.3 (.5) 
Age 23.1 (6.4) 21.1 (3.2) 22.4 (4) 23.0 (4.3) 23.2 (4.3) 23.6 (8.2) 26.1 (10.1) 23.02 (5.9) 
Notes. Abbreviations: ADHPT= Asexual, demisexual, heterofluid, pansexual, polysexual, and transsexual; In 
Treatment = In counseling for depression or taking    antidepressant medication; PHQ-9 = Patient Health 





Chi square analyses yielded no statistically significant differences for Gender_ID or 
Orientation and race or ethnicity. There were, however, significant differences between 
Gender_ID and depression In-treatment status (X 2 = 11.76, p = .003, Cramer’s V = .123). 
Nonbinary individuals were more likely than males or females to be In-treatment. There were 
also significant results between Orientation and depression In-treatment status (X 2 = 13.64, p = 
.03, Cramer’s V = .132), as bisexual females were more likely than expected to be In-treatment 
for depression. According to Cramer’s V, both tests had a small to medium effect size. 
Kruskal Wallis and Mann-Whitney analyses 
Kruskal Wallis tests were used to determine statistically significant differences between 
Gender_ID and: (a) GPA; (b) PHQ-9 scores; (c) Q10 answers; (d) BMI; and (e) the PA_Index. 
There were no significant differences between Gender_ID and GPA. However, there were 
significant differences between Gender_ID and: (a) PHQ-9 scores ( 2 = 9.140, p = .01); (b) Q10 
answers ( 2 = 13.632, p = .001); (c) BMI ( 2 = 9.140, p < .001); and d) the PA_Index ( 2 = 
19.118, p < .001). Mann-Whitney post hoc analyses indicated that PHQ-9 scores were 
significantly lower for males than for females and nonbinary individuals. Responses to Q10 
suggested males also perceived less functional difficulty due to depressive symptoms than 
females. Compared to females, BMI was significantly higher in males who were also more 
physically active. Mann-Whitney tests revealed that females had a significantly lower BMI than 
nonbinary individuals. Table 2 presents the results of post hoc analyses for continuous and 
ordinal dependent variables according to Gender_ID.   
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Median U Z p value r 
PHQ-9           
Female 6 
    
Male  4 44992 -3.69 >.001  -.1 
Nonbinary 7.5     
Female 6 1796 -0.19 .652 -.05 
Male 4 9768 -3.61 >.001 -.15 
Q10       
Female 2     
Male  1 43734 -3.69 >.001 -.13 
Nonbinary 2     
Female 2 2356.5 -0.51 .959 0 
Male 1 589.5 -0.88 .378 -.06 
BMI      
Female      23.3     
Male  24.68 40743 -4.57 >.001 -.16 
Nonbinary 25.77     
Female 23.3 1328 -2.15 .032 -.09 
Male 24.68 548 -1.08 .28 -.08 
PA_Index      
Female  15     
Male 22.5 41634.5 -4.32 >.001 -.16 
Nonbinary 15     
Female 15 2170 -0.44 .661 -.02 
Male 22.5 502.5 -1.42 .156 -.1 
Notes: Bold values indicate statistical significance. Abbreviations: PHQ-9 = Patient Health Questionnaire; 




The same procedures were used to identify statistically significant differences between 
categories of Orientation and variables of interest. There were no significant findings between 
Orientation and GPA. However, Kruskal-Wallis tests yielded significant differences between 
Orientation and: a) PHQ-9 scores ( 2 = 38.109, p < .001); b) Q10 answers ( 2 = 29.233; p < 
.001); c) BMI ( 2 = 45.091, p < .001); and the d) PA_Index ( 2 = 35.444, p < .001). 
Statistically significant results from Mann-Whitney post hoc analyses indicated straight males 
reported the lowest depression scores compared to ADHPT individuals and straight, bisexual, 
and lesbian females (Table 3). Lesbian and bisexual females reported higher PHQ-9 scores than 
straight females. No significant differences were indicated for bisexual and gay males. Post hoc 
analyses of Q10 answers indicated that when compared to straight males, straight females, 
bisexual females, lesbian females, and ADHPT individuals reported increased levels of 
depression-related functional difficulty (Table 4). Additionally, bisexual and lesbian females 
reported increased levels of difficulty when compared to straight females. However, no 
significant results were indicated for bisexual and gay males.  
Straight males had a higher BMI than straight females and bisexual males (Table 5). 
Furthermore, bisexual males had a lower BMI compared to bisexual and lesbian females or 
ADHPT individuals. Straight females reported a significantly lower BMI than lesbian females or 
ADHPT individuals. Regarding the PA_Index, significant differences were found between 
straight males and straight and bisexual females, as well as straight males and bisexual males 
(Table 6). Straight males reported the highest levels of activity overall. Finally, straight and 
lesbian females, gay males, and ADHPT individuals were significantly more active than bisexual 
males, who reported the lowest level of participation in PA.  
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Table 3. Mann Whitney Test Results for PHQ-9 Scores by Sexual Orientation 
Category 1 
Category 2 Median U Z p value r 
Female (Straight) 5.5     
 Male (Straight) 4 34172.5 -2.7 .007 -.1 
 Male (Bisexual) 7 1782.5 -1.1 .27 -.05 
 Male (Gay) 7 1796 -0.19 .652 -.05 
 Female (Bisexual) 9 9768 -3.61 >.001 -.15 
 Female (Lesbian) 11 3947.5 -3.16 .002 -.14 
Female (Bisexual) 9     
 Male (Straight) 4 2477.5 -4.76 >.001 -.33 
 Male (Bisexual) 7 215 -0.63 .529 -.08 
 Male (Gay) 7 232 -0.3 .764 -.04 
 Female (Lesbian) 11 619.5 -0.71 .479 -.08 
Female (Lesbian) 11     
 Male (Straight) 4 982.5 -4.05 >.001 -.3 
 Male (Bisexual) 7 86.5 -1.02 .309 -.17 
 Male (Gay) 7 100 -0.49 .625 -.08 
Male (Straight) 4     
 Male (Bisexual) 7 455.5 -1.82 .069 -.14 
 Male (Gay) 7 477.5 -1.66 .096 -.15 
Male (Bisexual) 7     
 Male (Gay) 7 40.5 0 1.0 .0 
ADHPT 7.5     
 Female (Straight) 5.5 4062.5 -1.48 .14 -.06 
 Female (Bisexual) 9 500.5 -0.59 .553 -.07 
 Female (Lesbian) 11 213 -0.85 .397 -.13 
  Male (Straight) 4 1071 -2.35 .019 -.18 
 Male (Bisexual) 7 89 -0.05 .962 -.01 
 Male (Gay) 7 89 -0.05 .962 -.01 
Notes: Bold values indicate statistical significance. Abbreviations: PHQ-9 = Patient Health Questionnaire; 
ADHPT= Asexual, demisexual, heterofluid, pansexual, polysexual, and transsexual. 
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Table 4. Mann Whitney Test Results for (PHQ-9) Question 10 Levels by Sexual 
Orientation 
Category 1 
Category 2 Median U Z p value r 
Female (Straight) 2     
 Male (Straight) 2 33743 -3.13 .002 -.1 
 Male (Bisexual) 2 2202 -0.16 .872 -.01 
 Male (Gay) 2 2191.5 -0.19 .852 -.01 
 Female (Bisexual) 2 11132.5 -2.57 .01 -.11 
 Female (Lesbian) 2 4379 -2.76 .006 -.12 
Female (Bisexual) 2     
 Male (Straight) 2 2809 -4.25 >.001 -.29 
 Male (Bisexual) 2 186.5 -1.27 .206 -.16 
 Male (Gay) 2 205 -0.88 .38 -.11 
 Female (Lesbian) 2 607 -0.89 .374 -.1 
Female (Lesbian) 2     
 Male (Straight) 2 1073.5 -4 >.001 -.3 
 Male (Bisexual) 2 71.5 -1.71 .088 -.29 
 Male (Gay) 2 80 -1.34 .179 -.23 
Male (Straight) 2     
 Male (Bisexual) 7 611.5 -0.78 .434 -.06 
 Male (Gay) 7 572 -1.09 .276 -.08 
Male (Bisexual) 2     
 Male (Gay 2 37.5 -0.29 .772 -.02 
ADHPT 2     
 Female (Straight) 2 4547 -0.8 .425 -.03 
 Female (Bisexual) 2 487.5 -0.81 .42 -.09 
 Female (Lesbian) 2 191.5 -1.44 .151 -.21 
  Male (Straight) 2 1162 -2.13 .034 -.16 
 Male (Bisexual) 2 77.5 -0.66 .512 -.12 
 Male (Gay) 2 84.5 -0.28 .777 -.05 
Notes: Bold values indicate statistical significance. Abbreviations: PHQ-9 = Patient Health Questionnaire; 




Table 5. Mann Whitney Test Results for Body Mass Index by Sexual Orientation 
Category 1 
Category 2 Median U Z p value r 
Female (Straight) 22.86     
 Male (Straight) 25.06 27902 -5.68 >.001 -.2 
 Male (Bisexual) 20.98 1474.5 -1.8 .072 -.08 
 Male (Gay) 23.49 2069.5 -0.45 .652 -.02 
 Female (Bisexual) 23.62 11975 -1.66 .097 -.07 
 Female (Lesbian) 25.84 4613.5 -2.26 .024 -.1 
Female (Bisexual) 23.62     
 Male (Straight) 25.06 3685 -1.68 .094 -.11 
 Male (Bisexual) 20.98 127 -2.33 .02 -.29 
 Male (Gay) 23.49 232 -0.3 .765 -.04 
 Female (Lesbian) 25.84 583 -1.09 .278 -.1 
Female (Lesbian) 25.84      
 Male (Straight) 25.06 1885.5 -0.36 .716 -.03 
 Male (Bisexual) 20.98 51 -2.40 .016 -.41 
 Male (Gay) 23.49 87 -0.99 .319 -.17 
Male (Straight) 25.06     
 Male (Bisexual) 20.98 284 -3.03 .002 -.23 
 Male (Gay) 23.49 538.5 -1.22 .221 -.09 
Male (Bisexual) 20.98     
 Male (Gay) 23.49 22 -1.63 .102 -.09 
ADHPT 25.77     
 Female (Straight) 22.86 3181 -2.8 .005 -.12 
 Female (Bisexual) 23.62 409 -1.69 .091 -.2 
 Female (Lesbian) 25.84 228 -0.5 .615 -.07 
  Male (Straight) 25.06 1367.5 -0.98 .328 -.07 
 Male (Bisexual) 20.98 37 -2.5 .012 -.46 
 Male (Gay) 23.49 61 -1.37 .172 -.25 
Notes: Bold values indicate statistical significance. Abbreviations: ADHPT= Asexual, demisexual, 
heterofluid, pansexual, polysexual, and transsexual. 
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Table 6. Mann Whitney Test Results for the Physical Activity Index by Sexual 
Orientation 
Category 1 
Category 2 Median U Z p value r 
Female (Straight) 15     
 Male (Straight) 22.5 29957.5 -4.79 >.001 -.2 
 Male (Bisexual) 0 1276 -2.3 .021 -.1 
 Male (Gay) 15 1840.5 -0.99 .322 -.04 
 Female (Bisexual) 15 12461 -1.26 .208 -.05 
 Female (Lesbian) 15 5873.5 -0.58 .559 -.03 
Female (Bisexual) 15     
 Male (Straight) 22.5 2652.5 -4.4 >.001 -.3 
 Male (Bisexual) 0 154 -1.89 .059 -.24 
 Male (Gay) 15 155 -1.88 .06 -.23 
 Female (Lesbian) 15 589 -1.05 .292 -.12 
Female (Lesbian) 15      
 Male (Straight) 22.5 1665.5 -1.28 .2 -.09 
 Male (Bisexual) 0 61 -2.06 .039 -.35 
 Male (Gay) 15 97.5 -0.60 .547 -.1 
 Male (Straight) 22.5     
 Male (Bisexual) 7 687.5 -0.17 .867 -.01 
 Male (Gay) 7 576.5 -0.96 .338 -.07 
Male (Bisexual) 0     
 Male (Gay 15 30.5 -0.89 .374 -.05 
ADHPT 15     
 Female (Straight) 15 4188.5 -1.29 .196 -.06 
 Female (Bisexual) 15 341.5 -2.53 .011 -.29 
 Female (Lesbian) 15 216.5 -0.77 .441 -.11 
  Male (Straight) 22.5 1449.5 -0.6 .546 -.05 
 Male (Bisexual) 0 45.5 -2.18 .029 -.41 
 Male (Gay) 15 63 -1.28 .2 -.24 
Notes: Bold values indicate statistical significance. Abbreviations: ADHPT= Asexual, demisexual, 




 The primary aims of this investigation were to identify differences in reported depression, 
BMI, and physical activity levels between college students according to Gender_ID and 
Orientation. Based on extant evidence, eight hypotheses were posed for depression severity and 
perceived functional difficulty; four regarding Gender_ID and four for Orientation. The 
following discussion is structured in order of these expectations and how these results compare 
to previous findings. Finally, outcomes from examinations of BMI and the PA_Index are 
discussed. 
Gender Identification and Depression, BMI, and PA_Index 
Due to evidence that females suffer depression at twice the rate of males (Brody, 2018), 
and nonbinary individuals have an increased risk for mental illness (SAMHSA et al., 2016), it 
was expected that males in this sample would report the lowest levels of (i) depression severity 
and (ii) associated functional difficulty. Not surprisingly, these hypotheses were confirmed as 
males reported significantly lower depression scores and less functional impairment than females 
or nonbinary individuals. Although beyond the scope of this investigation, the causes of 
disparate depression rates between females and males may be due to the interaction of societal 
stressors and aggregated affective, biological, and cognitive factors (Hyde, Mezulis, & 
Abramson, 2008). Additionally, underlying mechanisms leading to increased rates of ill mental 
health in Gender_ID minorities are complex and deserve continued investigation (Institute of 
Medicine, 2011). A seminal review on this topic provided strong evidence of causation by a 
framework comprised of a continuum of social and perceptual components (Meyer, 2003). The 
minority stress framework posed by Meyer (2003) considers the objective, or distal stressors, 
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such as increased rates of prejudice-based verbal and violent interactions, or discrimination at 
school or work. More proximal on the continuum are expectations of discrimination or rejection, 
which can result in a state of chronic hypervigilance. Subjective interpretation finalizes the 
framework, which was described as “the internalization of negative societal attitudes” (Meyer, 
2003, p. 676). Social and institutional acceptance of SGM in the U.S. has improved since the 
time of Meyer’s (2003) publication (Institute of Medicine, 2011), but SGM continue to be at 
increased risk for major depressive episodes and associated severe impairments (SAMHSA et al., 
2016).  
Accordingly, it was expected that nonbinary individuals would report the highest levels 
of (iii) depression and (iv) depression-related functional impairment. These hypotheses were not 
supported as nonbinary college students did not report significantly higher depression or 
functional difficulty compared to females. In fact, the proportion of female and nonbinary 
students with moderate to severe depression scores was nearly identical. Compared to females 
and males, however, nonbinary individuals were significantly more likely to be report current 
participation in clinical depression treatment; a factor that may have mediated responses to the 
PHQ-9. Findings from this investigation regarding help-seeking are consistent with previous 
studies. For instance, 26.4% of SGM adults reported using mental health services compared to 
13.7% of the sexual majority (SAMHSA et al., 2016). Additionally, analyses of pooled responses 
from 26 schools to the Healthy Mind Study suggested mental health treatment use was lower in 
heterosexual compared to SGM students (Eisenberg, Hunt, Speer, & Zivin, 2011).  
Regarding the physical health measures, males had the highest BMI compared to females 
and nonbinary individuals. This result was surprising as population reports indicate higher levels 
of overweight and obesity in females (Brody, 2018) and nonbinary individuals (Institute of 
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Medicine, 2011). However, males in this study also reported the greatest volume of physical 
activity which likely resulted in a higher BMI due to exercise-induced increases in lean body 
mass rather than excess adiposity (CDC, 2017). Nonbinary individuals were no more or less 
likely than females to be physically active.  
Sexual Orientation, Depression, and Functional Difficulty 
 It was expected that straight males would report less (i) depression and (ii) depression-
related functional impairment compared to other Orientations. These hypotheses were confirmed, 
as straight males reported significantly lower PHQ-9 scores and responses to Q10. Depression 
and functional difficulty were also lower for straight females compared to their bisexual and 
lesbian peers. These findings are consistent with most of the current evidence regarding mental 
health disparities for SGM individuals (Oswalt & Lederer, 2017; Ploderl & Tremblay, 2015; 
Ross et al., 2018). One notable exception resulted from an examination of data collected from the 
National Health and Nutrition Examination Survey (2005-2012) (Scott, Lasiuk, & Norris, 2016). 
Scott et al. concluded that gay males and lesbian females had lower levels of depression than 
heterosexuals and that straight males who reported a same-sex partner in the past 12 months had 
the highest level of depression overall (2016). This finding underscores the need to consider 
sexual orientation and behavior as two unique variables (Scott et al., 2016).  
 The disaggregation of data to include bisexual individuals in a unique category is a recent 
practice (Institute of Medicine, 2011). Accordingly, historical data on the health of bisexual 
people is absent which is representative of the terms, bisexual erasure and invisibility in the 
literature (Ross et al., 2018). A recent systematic review concluded that bisexual individuals of 
all genders are reported to be at the highest risk for depression (Ross et al., 2018). Therefore, it 
was hypothesized that bisexual males and females in this study would report the highest (iii) 
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PHQ-9 score (iv) response to Q10. This was not the case for either expectation. Although 
straight males and females were less depressed and reported less difficulty than bisexual and 
lesbian females, the same was not true for gay or bisexual males. In fact, depression scores for 
gay and bisexual male students were not significantly different from any Orientation. Bisexual 
females in this study were more likely to report being involved in depression treatment which 
may help explain why PHQ-9 and Q10 scores were not significantly different between bisexual 
and lesbian females. Finally, the individuals in the ADHPT category were not significantly more 
depressed or impaired than anyone except straight males. This is an interesting finding, but little 
is known to support or refute the results reported by this inclusive and diverse group. The 
association of positive mental health with the strength of personal identification with one’s own 
orientation (Fingerhut, Peplau, & Gable, 2010) may help to explain this result. It could be 
surmised that individuals who identify specifically as asexual, demisexual, hetero-fluid, 
pansexual, polysexual, or transsexual may have a strong association with their identified 
orientation. Contextual factors, such as inclusive and supportive social norms, also influence 
mental health. For instance, improved self-rated health was reported by young adult SGM males 
with social support systems (Kapadia, Halkitis, Barton, Siconolfi, & Figueroa, 2014), indicating 
the culture in which “sexual minority youth and young adults are nested” (p. 8) may be strong 
mediating factors for mental health (Flanders et al., 2017). Students in this sample attended the 
most ethnically diverse campus in the U.S. (U.S. News, 2017), which may have translated (albeit 
indirectly) to an inclusive culture for all minorities. Future investigations could compare levels of 
depression by Gender_ID and Orientation between schools with varying diversity ratings. 
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Sexual Orientation, BMI, and the PA_Index 
 The symbiotic relationship between mental health and overweight/obesity in college 
students by Gender_ID and Orientation has received minimal attention. A study on physical and 
mental health in colleges students found that gay male college students had the lowest BMI and 
bisexual and lesbian students had the highest (Gorman, Denney, Dowdy, & Medeiros, 2015). 
Due to conflicting evidence, however, a review of the literature regarding obesity in SGM 
women could not confirm increased obesity prevalence in lesbian and bisexual women (Bowen 
et al., 2008). Scott et al. determined that poor physical health was a greater determinant of 
depression than sex or Orientation, but did not report data on obesity or BMI (2016). Results 
from this investigation indicated straight males, lesbian females, and ADHPT individuals had the 
highest BMI. All three groups had BMI scores between 25-26 indicating the status of overweight 
(CDC, 2017). Other Orientations had an average BMI in the healthy weight range (20-24.9) 
(CDC, 2017), and bisexual males had the lowest BMI. Straight females had a lower BMI than 
lesbian females or ADHPT individuals. Although overweight status and obesity are hazards for 
health and longevity (Luppino et al., 2010), when analyzed independently, evidence suggests that 
physical fitness may be more strongly related to depression than obesity (Becofsky et al., 2015; 
Gubata, Urban, Cowan, & Niebuhr, 2013).  
 In the current study, straight males were more physically active than bisexual males, and 
straight and bisexual females. Lesbian females and ADHPT individuals were also more active 
than bisexual males, who reported the least amount of PA. Finally, ADHPT individuals were 
more active than bisexual females. Very little evidence exists on this topic, but one study 
examining PA and participation in sports reported that SGM individuals (aged 12-22 years) were 
less active than the majority (Calzo et al., 2014). Another investigation on the perceived social 
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climate of PA settings reported that SGM college students and those with physical disabilities 
were more likely to be excluded from sports (Gill, Morrow, Collins, Lucey, & Schultz, 2010). 
Abundant evidence indicates that engagement in relatively low levels of PA can reduce (De 
Mello et al., 2013; Eriksson & Gard, 2013) and prevent (Mammen & Faulkner, 2013) depressive 
symptoms. However, counseling and medication are promoted as primary depression 
interventions (NIMH, 2018), treatments many college students are reluctant to pursue (Eisenberg 
et al., 2011). Reports of low levels of PA, high BMI, and high levels of mental distress in college 
students (ACHA, 2018; Kerr et al., 2013; Oswalt & Wyatt, 2011; Ridner et al., 2016) imply that 
inclusive exercise-based depression and weight management interventions may help ease their 
burden.  
Strengths and Limitations 
The strengths of this investigations include: (a) analyses of disaggregated categories for 
Gender_ID and Orientation (b) the inclusion of BMI and the PA_Index; (c) the use of the PHQ-
9, a validated survey instrument; and (d) the sample attended the most racially diverse campus in 
the U.S. (U.S. News, 2017). The main strength, however, was also a significant limitation as 
categories of Gender_ID and Orientation were disproportionate in number. The application of 
representative sample weights or logarithmic data transformations or the practice of ‘lumping’ 
together categories to increase statistical power were not pursued. Due to the relative lack of 
information on this topic, maintenance of accurate representation for Gender_ID and Orientation 
was considered a priority. Therefore, nonparametric analyses were employed, tests that were less 
likely to be influenced by outliers (Gravetter & Wallnau, 2014). Additionally, the data was self-
reported, which may have been under or overreported due to a social desirability bias or privacy 
 63 
concerns (Fielding, 2006). Finally, the rich racial diversity of this sample allowed unique insights 
but could have rendered these results incomparable to findings from less diverse campuses.  
Conclusion 
Nearly one-third of the college students in this investigation reported PHQ-9 scores 
indicative of moderate to severe depression and levels varied between Gender_ID and 
Orientation. There were also significant differences in BMI and participation in a physically 
active lifestyle between groups, but more research is needed to formulate meaningful 
conclusions. Results from this investigation are not definitive. Instead, this evidence is a 
contribution to the base of needed knowledge regarding the health of college students of all 
genders and Orientations. Future studies could build on this investigation by including clinical 
depression diagnoses and laboratory measures of body composition and physical fitness. In 
conclusion, universities and colleges have an inherent responsibility to investigate and 
acknowledge health disparities among students and respond accordingly. In an increasingly 
complex society, institutions of higher education also have a unique opportunity to improve 
student health through gender-based, orientation-sensitive, and inclusive programming. 
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Significance of the chapter 
 Investigations discussed in the previous chapters yielded several important findings 
regarding the relation of physical and mental health in a diverse college student body. According 
to results from Chapters 2 and 3, students with low fitness levels and those belonging to a sexual 
or gender minority may face additional depression risks. The primary on-campus intervention for 
college student depression is counseling, which is shown to be effective for those who 
participate. There are, however, several limitations to this somewhat siloed approach. For 
instance, the practicality of hosting clinical counseling for all students in-need can be challenged 
by limited resources (1). Most importantly, many students are unwilling to pursue counseling as 
a treatment for depression, even if their symptoms are severe (2). Taken together, these factors 
suggest that the empirical pursuit of translatable, practical, and desirable antidepressant strategies 
is advisable.  
 Chapter 5 addresses college student willingness to seek treatment through university 
mental health services and evidence-based alternative options. The survey questions asked 
students to select, “Yes,” “Maybe,” or “No” to the following questions: (a) “If you felt 
depressed, would you seek help through university mental health services?"; and (b) “If you felt 
depressed, would you seek alternative treatments to therapy or medication (like exercise or 
meditation)?” If the student selected “No” to the first question, they were asked to explain why. 
Responses were analyzed by several characteristics, including demographics, depression level, 
and fitness level. As attitudes toward depression treatments are related to future help-seeking 
behaviors (3), results from this study could be translated to practice for depression interventions 
for this high-risk population.  
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Background: Depression prevalence in college students is three to six times higher compared to 
U.S. adults. Campus counseling utilization increased 30-40% despite reports of student 
unwillingness to pursue these services. Alternative evidence-based antidepressant options are 
rarely considered. Therefore, this study examined college student willingness to seek depression 
treatment through university mental health services (UMHS) and alternative options 
(Alternatives).  
Methods: Students (n = 780) attending the most diverse university in the U.S. completed a 
survey that included validated depression and estimated cardiorespiratory fitness instruments. 
Responses to questions regarding willingness to seek treatment (UMHS and Alternatives: 
Yes/Maybe/No) were analyzed for associations with demographics, depression score and in-
treatment status, and fitness level. Descriptive, chi square with post hoc tests, and multinomial 
logistic regression analyses were employed. 
Results: Approximately 31% of students reported moderate to severe depression yet only 7.8% 
were in treatment. Over half (55%) were classified as having low fitness levels. Responses for 
UMHS willingness were: (a) 30% “Yes”; (b) 50% “Maybe”; and (c) 20% “No”. Answers for 
Alternatives were: (a) 77% “Yes”; (b) 17% “Maybe”; and (c) 6% “No”. Preferences were not 
associated with race, ethnicity, or sexual orientation. Low fitness, being depressed, age group, 
and sex were predictive of willingness responses.  
Limitations: Willingness questions were not validated by previous studies and only exercise and 
meditation were suggested as Alternatives. 
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Conclusions: Since attitudes toward receiving treatment for mental health disorders are strongly 
associated with help-seeking behavior, this evidence should be considered in future 




Keywords: depression treatment, college student, willingness, counseling, alternative, fitness 
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Introduction 
Depression is the leading cause of disability worldwide (WHO, 2017) and affects an 
estimated 26 million American adults per year (Brody, 2018). Persistent low mood and an 
inability to maintain normal activities characterizes this pervasive illness, which can become a 
serious chronic health condition in moderate to severe cases (NIMH, 2017a). Depression is also a 
demonstrable factor in suicide, which is the second leading cause of death for individuals aged 
10 to 34 years (NIMH, 2017b). Of increasing concern are young adults who attend colleges and 
universities, whose incidence of depression in is three to six times higher (Evans et al., 2018; 
Ibrahim et al., 2013; Rotenstein et al., 2016) than the U.S. adult population (NIMH, 2017a). 
Mental health (MH) disorders, including depression, can negatively impact academic 
performance (Hysenbegasi et al., 2005), reduce persistence to graduate (Thompson-Ebanks, 
2016), and increase substance dependence (Blanco et al., 2008). Therefore, the pursuit of 
practical and effective antidepressant interventions for students in higher education is a 
considerable priority. 
Psychological counseling is the most commonly recommended non-pharmaceutical 
depression intervention (NIMH, 2017a). Accordingly, most universities offer on-campus 
counseling (CCMH, 2017), which can provide effective relief of depressive symptoms and 
improve academic performance (McAleavey et al., 2017; Winzer et al., 2018). However, the 
demand for university mental health services (UMHS) rose 30-40% between 2011-2015 
(CCMH, 2017) due to an increase in both the number of requests and the severity of complaints 
requiring ongoing treatment (CCMH, 2017; Eisenberg et al., 2011). These factors have led  
to significant burdens on university resources as evidenced by low counselor-to-student ratios 
(IACS, 2018) and deficits in timely appointments for those in-crisis (Bruzda, 2017; CCMH, 
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2017). Despite substantial increases in counseling demand, only 31% of college students with 
major depression reported seeking clinical care in the past year, and only half received those 
services on-campus (Eisenberg et al., 2011). Students’ reasons for not seeking counseling 
included structural (e.g., time, money, and accessibility) and attitudinal barriers (e.g., societal 
stigma, self-perceived stigma, distrust, and discomfort) (Eisenberg et al., 2011; Ting, 2011). 
Additional evidence indicates negative influences on student help-seeking behaviors include 
unsupportive social networks (D'Amico et al., 2016) and the inherent competitiveness of 
university culture (Wynaden et al., 2014). Furthermore, the propensity of college students to seek 
clinical treatment differs between sexes, races, and ethnicities, which may compound existing 
healthcare and social disparities (Eisenberg et al., 2011; Ting, 2011). Non-psychological student 
depression interventions are rarely evaluated in the literature (Winzer et al., 2018), which may be 
representative of a deficit of alternative antidepressant options on U.S. campuses. Taken 
together, these observations indicate the need for expanded inquiry regarding college student 
willingness to seek help for depression. 
Organized antidepressant programs including exercise or meditation (Alternatives) could 
be readily implemented on college campuses using existing resources. A substantial body of 
evidence supports physical exercise (De Mello et al., 2013; Ross et al., 2016; Schuch et al., 
2016) and meditation (Annells et al., 2016) for depression treatment. For instance, physical 
activity levels were associated with improved MH status in clinically depressed patients (White 
et al., 2009) as well as in collegiate athletes (Armstrong and Oomen-Early, 2009), law and 
psychology students (Skead and Rogers, 2016), and first-year students enrolled in activity-based 
health education courses (Melnyk et al., 2014). Similarly, meditation practice reduced stress in 
female medical and psychology students (de Vibe et al., 2013), undergraduate students (Galante 
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et al., 2018), and patients with chronic depression (Winnebeck et al., 2017). These findings of 
improved affect are supported by evidence of physiological adaptations associated with regular 
participation in Alternatives. Review articles indicate the antidepressant mechanisms of exercise 
training include neuroimmune modulations (Eyre and Baune, 2012), a reduction of oxidative 
stress and inflammasome activation (de Paula Martins et al., 2016), and increased production of 
ß-endorphins (Dinas et al., 2011). In addition, depressed individuals were shown to have reduced 
cortical volume in the prefrontal cortex and hippocampus (Lener et al., 2016) as well as 
dysfunctional amygdala activity (Connolly et al., 2017). A review of medical imaging studies 
that examined probable antidepressant mechanisms of meditation reported increased cortical 
volume in the prefrontal cortex and hippocampus and decreased activity of the amygdala in 
practiced meditators compared to control groups (Annells et al., 2016).  
Despite the psychological and physiological evidence supporting the antidepressant 
properties of Alternatives, counseling remains the primary treatment option offered to students 
on U.S. campuses. Alternative antidepressant interventions, specifically exercise and meditation, 
could be practical, cost-effective adjunct or stand-alone options for college students. According 
to the low utilization rates of UMHS by depressed students, successful interventions must also be 
appealing to those in need. An investigation of non-student adults with chronic depression found 
most participants were willing to engage in an antidepressant exercise program (Busch et al., 
2016). However, to the knowledge of the authors, there are no investigations regarding college 
student willingness to seek UMHS and Alternatives for depression relief. Therefore, the primary 
purpose of this study was to explore college student willingness to seek treatment for depression 
through UMHS and Alternatives. The secondary purpose was to identify associations between 
student characteristics (demographics, depression level, depression treatment status, and fitness 
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level) and willingness to seek help. The final purpose was to examine barriers related to the 
unwillingness to seek help through UMHS. Accordingly, students who answered “No” to 
treatment at UMHS were asked to write in an explanation. This study was novel for several 
reasons: (a) students were asked if they would be willing to seek help for depression though 
UMHS and Alternatives; (b) analyses included depression scores from a validated survey 
instrument; (c) fitness level, as defined by a validated estimation of cardiorespiratory fitness, was 
analyzed as a predictor of treatment willingness; and (d) the sample attended a public university 
identified as the most ethnically diverse campus in the U.S. (U.S. News, 2017). 
 
Materials and methods 
Design, setting, and participants 
This cross-sectional study occurred at a large public university in the southwestern U.S. 
Data collection occurred at two different times during the last three weeks of the spring and fall 
semesters in 2018. The web-based survey was promoted to students via email, classroom 
presentations, fliers, and at end-of-semester fitness promotions. Upon completion of the survey, 
participants were directed to a separate electronic form to receive donated local fitness studios 
class/day passes.  
Ethics approval 
Protocols were carried out according to the recommendations from the University of 
Nevada, Las Vegas, Office of Research Integrity – Human Subjects, Biomedical Institutional 
Review Board (IRB). Due to the low-risk for participants, the IRB granted exempt status for this 
study. By selecting “I Agree” in the online survey, participants gave informed consent.  
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Questionnaire 
A self-administered, web-based survey included questions regarding age, sex, race, 
ethnicity, height, weight, sexual orientation, and class standing. Participants were asked to 
indicate willingness to seek depression treatment through UMHS (Yes/Maybe/No). If “No” was 
selected, a text box was presented (prompt: If you don't mind, please briefly explain why?). The 
next question inquired about willingness to “seek alternative antidepressant treatments to therapy 
or medication, like exercise or meditation” (Yes/Maybe/No). Participants were then asked, “Are 
you currently taking antidepressant medication or participating in counseling/psychotherapy for 
the treatment of depression?” (In-treatment, Yes/No). The following questions were from the 
Patient Health Questionnaire (PHQ-9), a validated depression survey (Spitzer et al., 1999). To 
evaluate cardiorespiratory fitness level according to procedures outlined in a previous 
publication (Nes et al., 2011), participants reported resting heart rate after five minutes of quiet 
sitting and exercise habits related to frequency, intensity, and duration.  
Patient Health Questionnaire  
The Patient Health Questionnaire-9 (PHQ-9) is a self-administered, validated, nine-
question instrument to measure the presence and severity of depressive symptoms (Kroenke et 
al., 2001). Questions from the PHQ-9 are consistent with the nine criteria required for the clinical 
diagnosis of depression as established by the Diagnostic and Statistical Manual of Mental 
Disorders, 4th ed. (DSM-IV) (APA, 2000). Internal reliability (Cronbach’s  0.89) and test-retest 
reliability (kappa of 0.84) of the PHQ-9 were assessed as excellent (Kroenke et al., 2001). 
Participants are asked to report a two-week incidence of symptoms. For each question, responses 
are scored as following: (a) 0 = Not at all; (b) 1 = Several days; (c) 2 = More than half the days; 
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and (d) 3 = Nearly every day for each of the questions. The sum of all answers are categorized as 
following: (a) 0-4 = minimal symptoms; (b) 5-9 = mild depression; (c) 10-14 = moderate 
depression; (d) 15-19 = moderately severe depression; and (e) 20-27 = severe depression 
(Kroenke et al., 2001). For this investigation, responses to the PHQ-9 were tallied accordingly. 
Scores ≥ 10 have a sensitivity of 88% for major depression and an 88% specificity for accurate 
diagnosis (Spitzer et al., 2014). Therefore, depression status was assigned as no or mild 
depression (NO_MILD; PHQ-9 scores 0-9) or moderate to severe depression (MS_DEP; PHQ-9 
scores 10-27).  
Fitness level 
Fitness levels were assessed using a validated non-exercise estimated cardiorespiratory 
fitness (eCRF) algorithm (Nes et al., 2011). A scientific statement from the American Heart 
Association (Ross et al., 2016) included support for the clinical use of the Nes et al. eCRF 
algorithm (2011) to assess fitness as a primary indicator of physical health. Longitudinal 
analyses using this simple eCRF model reliably predicted cardiovascular (Nauman et al., 2017) 
and all-cause mortality (Carlsen et al., 2018; Nes et al., 2014). The algorithm is comprised of 
variables that are known or easily measured for self-report and include age, weight and height 
(body mass index (BMI) = weight (kg) / [height (m)]2), resting heart rate, and a physical activity 
index (PA-I). To obtain the PA-I, answers regarding exercise frequency, duration, and intensity 
are scored and weighted according to previous publications (Nes et al., 2011; Nes et al., 2014). 
The original model was cross-validated with laboratory measures of peak oxygen uptake levels 
from 2,067 healthy adult males (R2 = 0.59, SEE = 5.8) and 2,193 females (R2 = 0.57, SEE = 5.1) 
(Nes et al., 2011). The sex-specific eCRF is reported in relative terms (ml/kg/min). For this 
study, individual BMI, the PA-I, and sex-specific eCRF were calculated according to these 
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procedures. For each participant, an age-predicted normative CRF value for healthy adults (Nes 
et al., 2014) was subtracted from the eCRF value. The difference (DIFF) was divided into two 
categories: a) Fit (DIFF at or above age-predicted CRF value); and b) Low Fit (DIFF below age-
predicted CRF value). From the first data collection (n =438), an analysis of the Nes, et al. 
(2011) eCRF model and depression resulted in a separate publication [in submission]. 
Statistical analyses 
Data were analyzed using SPSS 24. Descriptive statistics of student characteristics and 
willingness to seek UMHS and Alternatives were performed. Student characteristics included 
age group, sex, race, ethnicity, sexual orientation, and class standing, as well as depression, In-
treatment, and fitness status. Chi square ( 2) analyses determined statistically significant 
differences in student characteristics and willingness toward UMHS and Alternatives. Since all 
 2 tests were performed on matrix tables larger than 2 X 2, the effect size for overall analyses 
was reported as Cramer’s V (Gravetter and Wallnau, 2014).  When  2  tests were significant, 
post hoc analyses were performed on cells with adjusted standardized residual values ≤
−2 𝑜𝑟 ≥ 2. Cellular  2 values were calculated and significance was computed using Bonferroni 
corrected p values (Beasley and Schumacker, 1995). Variables with significant results from  2 
analyses were included multinomial logistic regression analyses, which was an appropriate 
choice as the dependent variables were categorical (Yes/Maybe/No). Significance was set at an 
alpha of 0.05.  
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Results 
Approximately 10,000 students were informed of the opportunity to complete the survey 
during the last three weeks of the spring and fall semesters of 2018. The spring data collection 
yielded 520 responses, and 427 were added in the fall. After removal of incomplete responses 
(spring, n = 84; fall, n =65), the total number of participants was N = 798. Because the survey 
was anonymous, students could have submitted two entries. Therefore, statistical comparisons 
were performed for similar entries by sex, race, sexual orientation, and height. Results indicated 
that 2.8% (n =22) of responses between semesters were identical. Suspected duplicates were 
verified on a case-by-case basis, and 18 submissions were removed from the secondary data 
collection. The final number of participants included in analyses was N=780.  
Descriptive analyses 
Frequency analyses indicated that 76.5% of the respondents were females. Due to the 
unequal proportion compared to university demographic data (females = 57%; males = 43%), 
weighted analyses were performed with the variable “sex.” Results were compared to those from 
analyses of unweighted data. Differences were negligible, therefore, the results from analyses of 
unweighted data are reported. The average age of the participants was 23 and ranged from 18 to 
74 years (Mdn = 22, SD = 5.91). For  2 analyses, age was divided into groups based on the 
mean age of the sample (≤  23 yrs (74%) and ≥ 24 yrs (26%)). Race was reported as 35% White, 
14.7% African American/Black, 21% Hispanic, 14.1% Asian/Pacific Islander, and 14.9% multi-
racial/other, and 29% declared their ethnicity as Hispanic or Latino/a. Sexual orientation data 
was classified as straight (85%) and sexual gender minority (SGM) (15%). The sample was 
comprised of 14.4% first-year students, 20.5% sophomores, 25.9% juniors, 31.3% seniors, and 
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8% graduate students. PHQ-9 scores indicated 31% of the students reported MS_DEP yet only 
7.8% indicated they were in current depression treatment. Less than half (45%) of respondents 








Figure 1 presents proportions of answers (Yes/No/Maybe) to the questions regarding 
depression treatment seeking willingness. Overall, 2.5 times more students answered “Yes” for 
Alternatives than UMHS. Descriptive characteristics of the sample and distributions of answers 














Alternative Treatments  
(Exercise and Meditation) 
University Mental Health Services 
Figure 1. Student Willingness to Seek Treatment for Depression 
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Table 1. Descriptive characteristics of the sample and willingness to seek depression 
treatments 
                                        University Mental Health Services Alternatives 
 Yes Maybe No Yes Maybe No 
         Variables N (%) N (%) N (%) N (%) N (%) N (%) 
Sex             
Male 48 (26.2) 91 (49.7) 44 (24) 140 (76.5) 25 (13.7) 18 (9.8) 
Female 188 (31.5) 297 (49.7) 112 (18.8) 464 (77.7) 107 (17.9) 26 (4.4) 
Age Group             
23 yrs and younger 163 (28.2) 296 (51.3) 118 (20.5) 433 (75) 106 (18.4) 38 (6.6) 
24 yrs and older     73 (36) 92 (45.3) 38 (18.7) 171 (84.2) 26 (12.8) 6 (3) 
Race             
White 74 (26.8) 153 (55.4) 49 (17.8) 211 (76.4) 54 (19.6) 11 (4) 
Hispanic 54 (33.1) 77 (47.2) 32 (19.6) 123 (75.5) 27 (16.6) 13 (8) 
Black 37 (32.2) 57 (49.6) 21 (18.3) 93 (80.9) 15 (13) 7 (6.1) 
Asian/Pacific 
Islander 34 (30.9) 53 (48.2) 23 (20.9) 82 (74.5) 18 (16.4) 10 (0.1) 
2 or more races/other 37 (31.9) 48 (41.4) 31 (26.7) 95 (81.9) 18 (15.5) 3 (2.6) 
Ethnicity             
Hispanic 73 (32) 104 (45.6) 51 (22.4) 173 (75.9) 40 (17.5) 15 (6.6) 
Not Hispanic 163 (29.5) 284 (51.4) 105 (19) 431 (78.1) 92 (16.7) 29 (5.3) 
Sexual Orientation      
 
Straight 193 (29) 338 (50.8) 135 (20.3) 521 (78.2) 107 (16.1) 38 (5.7) 
SGM 43 (47.7) 50 (43.9) 21 (18.4) 83 (82.8) 25 (21.9) 6 (5.3) 
Class Standing             
First-year 35 (31.3) 56 (31.3) 21 (18.8) 68 (60.7) 31 (27.7) 13 (11.6) 
Sophomore 42 (26.3) 77 (41.8) 41 (25.6) 122 (76.3) 26 (16.3) 12 (7.5) 
Junior 67 (33.2) 99 (49) 36 (17.8) 158 (78.2) 34 (16.8) 10 (5) 
Senior 73 (29.9) 125 (51.2) 46 (18.9) 203 (83.2) 35 (14.3) 6 (2.5) 
Graduate 19 (30.6) 31 (50) 12 (19.4) 53 (85.5) 6 (9.7) 3 (4.8) 
In-treatment             
Yes 32 (52.5) 19 (31.1) 10 (16.4) 51 (83.6) 9 (14.8) 1 (1.6) 
No 204 (28.4) 369 (51.3) 146 (20.3) 533 (76.9) 123 (17.1) 43 (6) 
Moderate to Severe Depression         
Yes 71 (29.5) 114 (47.3) 56 (23.2) 172 (71.4) 52 (21.6) 17 (7.1) 
No 165 (30.6) 274 (50.8) 100 (18.6) 432 (80.1) 80 (14.8) 27 (5) 
Fitness             
Fit  90 (25.4) 194 (54.8) 70 (19.8) 293 (82.8) 45 (12.7) 16 (4.5) 
Low Fit 146 (34.4) 194 (45.5) 86 (20.2) 311 (73.0) 87 (20.4) 28 (6.6) 




Open-ended responses to the question that appeared after an answer of “No” to seeking 
depression treatment through UMHS (n = 156) were evaluated and assigned to thematic 
categories: (a) Did not provide an answer (31.4%); (b) Rely on outside resources (friends, 
family, healthcare provider, pastor) (19.9%); (c) Stigma or discomfort (18.6%); (d) Prefer to 
handle privately and other (lack of time, unaware of resources, concerns of cost) (17.3%); and (e) 
Negative experiences with UMHS (12.8%). In the case that an explanation could be placed in 
more than one category, the first reason was used for categorization as it appeared to be the 
primary impetus for saying “No.” Descriptive characteristics of the sample according to the 
assigned categories are presented in Table 2. 
Chi-square Analyses 
Chi square analyses indicated no statistically significant differences in willingness to be 
treated for depression treatment through UMHS and sex, age group, race, ethnicity, SGM, class 
standing, or depression level. However, there was a significant difference between UMHS 
responses and fitness level with a small effect size ( 2 = 8.35, p = 0.02, Cramer’s V = 0.015). 
Post hoc analyses indicated that Low Fit students were more likely to answer “Yes” and less 
likely to answer “Maybe” to UMHS than those who were Fit. There was also a significant 
difference between current In-treatment status and willingness to be treated at UMHS with a 
small to medium effect size ( 2 = 15.182, p < 0.001, Cramer’s V = 0.142). Further analyses 
indicated that students currently In-treatment for depression were more likely to answer “Yes” 
and less likely to say “Maybe” to UMHS. 
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or attitude  Variable 
Sex 
          
Male 19 (43.2) 4 (9.1)* 10 (22.7) 11 (25) 0 (0)* 
Female 30 (26.8) 27 (24.1)* 19 (17) 16 (14.3) 20 (17.9)* 
Age group 
          
23 yrs or younger 39 (33.1) 24 (20.3) 22 (18.6) 21 (17.8) 12 (10.2) 
24 yrs or older 10 (26.3) 7 (18.4 7 (18.4) 6 (15.8) 8 (21.1) 
Race 
          
White 16 (32.7) 12 (24.5) 8 (16.3) 8 (16.3) 5 (10.2) 
Hispanic 6 (18.8) 1 (3.1) 10 (31.3) 7 (21.9) 8 (25) 
Black 10 (47.6) 5 (23.8) 2 (9.5) 3 (14.3) 1 (4.8) 
Asian/Pacific 
Islander 
10 (43.5) 2 (8.7) 4 (17.4) 6 (26.1) 1 (4.3) 
2 or more races/other 7 (22.6) 11 (35.5) 5 (16.1) 3 (9.7) 5 (16.1) 
Ethnicity 
          
Hispanic 10 (19.6) 6 (11.8) 15 (29.4) 9 (17.6) 11 (21.6) 
Not Hispanic 39 (37.1) 25 (23.8) 14 (13.3) 18 (17.1) 9 (8.6) 
Sexual orientation      
Straight 44 (32.6) 27 (20) 23 (17) 24 (17.8) 17 (12.6) 
SGM 5 (23.8) 4 (19) 6 (28.6) 3 (14.3) 3 (14.3) 
Class standing           
First-year 9 (42.9) 3 (14.3) 5 (23.8) 3 (14.3) 1 (4.8) 
Sophomore 11 (26.8) 8 (19.5) 9 (22) 8 (19.5) 5 (12.2) 
Junior 14 (38.9) 7 (19.4) 4 (11.1) 8 (22.2) 3 (8.3) 
Senior 12 (26.1) 10 (21.7) 10 (21.7) 6 (13) 8 (17.4) 
Graduate 3 (25) 3 (25) 1 (8.3) 2 (16.7) 3 (25) 
In-treatment for depression         
Yes 2 (20) 4 (40) 0 (0) 1 (10) 3 (30) 
No 47 (32.2) 27 (18.5) 29 (19.9) 26 (17.8) 17 (11.6) 
Moderate to severe depression       
Yes 8 (14.3)* 11 (19.6) 10 (17.9) 18 (32.1)* 9 (16.1) 
No 41 (41)* 20 (20) 19 (19) 9 (9)* 11 (11) 
Fitness           
Fit  22 (31.4) 17 (24.3) 12 (17.1) 12 (17.1) 7 (10) 
Low Fit 27 (31.4) 14 (16.3) 17 (19.8) 15 (17.4) 13 (15.1) 




There were no significant differences in race, ethnicity, sexual orientation, or In-
treatment status and willingness to seek Alternatives. However, differences in answers between 
sexes were statistically significant ( 2 = 8.99, p = 0.01, Cramer’s V = 0.107). Post hoc analyses 
indicated that males answered “No” to Alternatives significantly more often than females. There 
were also significant differences between age groups and answers for Alternatives ( 2 = 7.893, 
p = 0.02, Cramer’s V = 0.101). Compared to older students, those ages 23 years and younger 
were less likely to say “Yes” to Alternatives. Significant differences in class standing and 
willingness to seek Alternatives were present ( 2 = 28.904, p = < 0.01, Cramer’s V = 0.1); 
however, the only difference that remained significant during post hoc analyses was that first-
year students were less likely to answer “Yes” ( 2 (8) = 21.16, p < 0.001) to Alternative 
depression treatments. As there was a statistically significant association between the younger 
age group and being a first-year student ( 2 = 39.69, p < 0.001), class standing was not included 
in further analyses to prevent multicollinearity. Differences in answers for Alternatives and 
depression level were also significant with a small effect size ( 2 = 7.355, p = 0.03, Cramer’s V 
= 0.025). Those who reported MS_DEP were less likely to answer “Yes” to Alternative 
depression treatment than individuals classified with NO_MILD depression. Lastly, there were 
significant differences in answers for Alternatives and fitness ( 2 = 10.617, p = 0.005, Cramer’s 
V = 0.117). Fit students were more likely to answer “Yes” and less likely to answer “Maybe” to 
Alternatives than Low Fit students. All main  2 tests had a small to medium effect size unless 
otherwise indicated (Table 3).  
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Table 3. Results of Post Hoc Analyses for Willingness for Depression Treatment Options  
  Yes Maybe  No  
 AR  2 p AR  2 p AR  2 p 
University mental health services 
Fitness status          
Fit -2.7 7.29 0.03* 2.6 6.76 0.03* -0.1 0 1 
Low fit 2.7 7.29 0.03* -2.6 6.76 0.03* 0.1 0 1 
In-treatment          
Not in-treatment -3.9 15.21 < 
0.001* 
3.0 9 0.01* 0.7 0 1 
In-treatment 3.9 15.21 < 
0.001* 
-3.0 9 0.01* -0.7 0 1 
Alternative depression treatments 
Sex          
Male -0.3 0 1 -1.3 1.69 0.43 2.8 7.84 0.02* 
Female 0.3 0 1 1.3 1.69 0.43 -2.8 7.84 0.02* 
Age group           
23 yrs or younger -2.7 7.29 0.03* 1.8 3.24 0.2 1.9 3.61 0.16 
24 yrs or older 2.7 7.29 0.03* -1.8 3.24 0.2 -1.9 3.61 0.16 
Fitness status          
Fit 3.2 10.24 0.01* -2.9 8.41 0.01* -1.2 1.44 0.49 
Low fit -3.2 10.24 0.01* 2.9 8.41 0.01* 1.2 1.44 0.49 
Depression          
NO_MILD 2.7 7.29 0.03* -2.3 5.29 0.07 -1.1 1.21 0.55 
MS_DEP  -2.7 7.29 0.03* 2.3 5.29 0.07 1.1 1.21 0.55 
Note. * indicates statistical significance. Survey questions for willingness: If you felt depressed, would you 
seek help through university mental health services (yes/maybe/no)? Alternatives = If you felt depressed, 
would you seek alternative treatments to therapy or medication (like exercise or meditation) (yes/maybe/no)? 
Abbreviations. Fit = at or above age-predicted cardiorespiratory fitness level. Low Fit = below age-predicted 
cardiorespiratory fitness. NO_MILD = PHQ-9 score 0-9. MS_DEP = PHQ-9 score 10-27. In-treatment = 
Currently in depression treatment (counseling or medication). AR = adjusted standardized residual.  2 = 





Student characteristics were analyzed by categories of reasons provided for the answer 
“No” to UMHS. Statistically significant differences were indicated between sexes ( 2 = 16.805, 
p < 0.001, Cramer’s V = 0.002) and ethnicity  2 = 15.168, p < 0.001, Cramer’s V =0.004), both 
with a very small effect size. Post hoc analyses indicated that compared to males, females 
reported more reliance on outside resources ( 2 = 4.41, p = 0.03) and negative experiences with 
UMHS ( 2 = 9, p = 0.01); however, ethnicity was no longer significant for any category. There 
was also a significant difference between depression status and categorized reasons with a 
medium to large effect size ( 2 = 20.483, p < 0.001, Cramer’s V < 0.358). Compared to those in 
the NO_MILD category, depressed individuals (MS_DEP) were less likely to provide an answer 
( 2 = 11.56, p < 0.001) and were more likely to handle their symptoms privately ( 2 = 13.69, p 
< 0.001). Table 4 presents a sample of reasons from each of the categories. The entire list is 
included in the supplementary materials (Appendix Table A1). 
Logistic regression 
Multinomial logistic regression was performed to model the relationship between 
willingness to be treated at UMHS and statistically significant predictor variables (X 2), In-
treatment and Fit status (Table 5). The answer “Maybe” was used as the reference. The overall 
model was statistically significant (X 2 = 22.085, p < 0.001) and correctly classified 51.4% of 
cases. Two findings were statistically significant for “Yes” compared to “Maybe” responses. 
Students who were not In-treatment for depression were less likely to say “Yes” to UMHS (p = 
0.007). Compared to Fit individuals, students classified as Low Fit were more likely answer 
“Yes” to seeking treatment for depression through UMHS (p < 0.001).   
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Table 4. Sample of Reasons For Saying “No” to Seeking Help Through University 
Mental Health Services 
Rely on outside resources: friends, family, doctor, therapist, church 
 I would go to my friends first.  
 Because I would probably just go to my doctor. 
 I have an outside provider I could visit instead. 
 I would rather receive services away from where I attend school. 
 I would feel more inclined to talk to those closer to me, such as my family. 
 I wouldn't think to go to school I would go with my insurance provider.  
 I am an active member of my church and if I started to feel depressed I would meet with my pastor. 
Perceived stigma or discomfort 
 Due to the stigma. I am afraid it might affect my ability to be accepted into graduate school. 
 Embarrassment of seeking help  
 I don't feel comfortable taking to strangers about my life. 
 I am uncomfortable and I don't think I will have the time to ever go because …life. 
 Don't feel like it's viable. Also know way too many people who would see me doing that.  
  I feel like people are going to tell me somethings wrong with me or diagnose me to take pills… 
  It seems like they won’t understand or maybe it will just seem small.  
 I would be too afraid to know the truth. 
Handle privately and other 
 Because I prefer to deal with it myself and not get anyone else involved in my problems. 
 I can usually get through it on my own. 
 I don't usually talk about my problems, so it would be out of my comfort zone.  
 I just feel like no one would be able to help me except myself. 
  I've gotten over it without help once I'll do it again. 
  It feels like too much work. I would rather keep it to myself. 
  Having had depression symptoms in the past, I would most likely 'tough it out' … 
 I never knew that the university had these services. (other). 
 
I do not want to be a burden to my family and have them pay for my treatment. They have enough 
payments as it is and they do not need me to make it worse for them. (other) 
Negative experience or attitude 
 I tried calling before and they did not reply. 
 Waiting time is long. Finally got an appointment, did not feel comfortable with employee/student. 
 I have heard bad things about the services. 
  
I went there after the [omitted] shooting, and they did not help me at all. In fact, they made it worse 
and I had to seek out better professional help. 
  
I tried to see a therapist but no one was available for 4 weeks, and I just gave up. Impossible to get 
an appointment, half the time they don't answer the phone. 
  
I tried once when I was experiencing extreme PTSD after I had been attacked by a pit bull. They 
never have available appointments. 
 
I had attempted to in the past, but the two-week wait time was too much for me. I ended up in the 
hospital before then and didn't have a choice but to seek outside help. 
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Willingness to seek Alternatives was also analyzed with multinomial logistic regression using 
“Maybe” as the reference Predictor variables included those with statistically significant 
differences (X 2) (sex, age group, Fit, MS_DEP). The overall model was statistically significant 
(X 2 = 32.88, p < 0.001) and correctly predicted 77.4% of the cases. Males (p = 0.003) were more 
likely to answer “No” than “Maybe” to willingness to seek Alternative depression treatment. 
Compared to the reference, those who answered “Yes” were significantly more likely to be Fit (p 
= 0.008).  
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Table 5. Multinomial Regression for Treatment Options and Student Characteristics 
Variables Willingness p-value  95% CI 
University mental health services      
In-treatment 
 
REF REF REF REF 
Not In-treatment Yes    < 0.001* 0.34 [0.19 0.62] 
In-treatment  REF REF REF REF 
Not In-treatment No 0.504 0.76 [0.35 1.68] 
Fit 
 
REF REF REF REF 
Low Fit Yes   0.007* 1.58 [1.13 2.21] 
Fit  REF REF REF REF 
Low Fit No 0.291 1.22 [0.84 1.78]       
Alternative depression treatments 
    
Female  REF REF REF REF 
Male Yes 0.723 1.09 [67 1.78] 
Female 
 
REF REF REF REF 
Male No 0.003* 3.13 [1.60 6.69] 
24 yrs or older   REF REF REF REF 
23 yrs or younger Yes 0.099 0.67 [0.42 1.08] 
24 yrs or older  
 
REF REF REF REF 
23 yrs or younger No 0.274 1.72 [0.65 4.55] 
MS_DEP 
 
REF REF REF REF 
NO_MILD Yes 0.054 1.48 [0.99 2.21] 
MS_DEP  REF REF REF REF 
NO_MILD No 0.856 0.94 [0.46 1.91] 
Fit  REF REF REF REF 
Low Fit Yes 0.008* 0.58 [0.39 0.87] 
Fit  REF REF REF REF 
Low Fit No 0.899 1.05 [0.51 2.17] 
Note. * indicates statistical significance. Survey questions for willingness: If you felt depressed, would you seek 
help through university mental health services (yes/maybe/no)? Alternatives = If you felt depressed, would you 
seek alternative treatments to therapy or medication (like exercise or meditation) (yes/maybe/no)? Abbreviations. 
Fit = at or above age-predicted cardiorespiratory fitness level. Low Fit = below age-predicted cardiorespiratory 
fitness. NO_MILD = PHQ-9 score 0-9. MS_DEP = PHQ-9 score 10-27. In-treatment = Currently in depression 
treatment (counseling or medication). AR = adjusted standardized residual.  2 = Chi-square. p = statistical 





 The primary on-campus treatment for college student depression is counseling, yet many 
depressed students are reluctant to seek these services. Alternative evidence-based interventions 
could include exercise or meditation, but little is known about student willingness to pursue these 
options. Therefore, the primary purpose of the study was to explore college student willingness 
to seek treatment for depression through UMHS and Alternatives. The second purpose was to 
identify relationships between willingness to seek help and student demographics, depression 
level, depression treatment status, and fitness level. The final purpose of this investigation was to 
examine students’ reasons for stating they would not seek treatment through UMHS. 
Willingness to seek treatment options 
Responses to the American College Health Assessment indicated 70.9% of students 
would seek counseling if “something was really bothering them” (2018). However, less than 
one-third of clinically depressed students sought treatment and only half of those through UMHS 
(Eisenberg et al., 2011). Less is known about preferences for Alternative antidepressant options, 
but one study reported 61.8% of chronically depressed non-student adults (n  = 102) expressed 
willingness to participate in an antidepressant exercise program (Busch et al., 2016). In the 
present study, 30% of students said “Yes” to seeking treatment through UMHS and 77% said 
“Yes” to Alternatives. Additionally, more than three times as many students said “No” to UMHS 
(20%) than to Alternatives (6%). These results indicate that college students have a strong 
preference for expanded antidepressant options. Most students in the current investigation that 
agreed to UMHS also said “Yes” to Alternatives. This finding was similar to a previous 
investigation of undergraduate students (n = 107), which yielded a positive correlation between 
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willingness to pursue counseling and an agreeable attitude toward alternative antidepressant 
therapies (D'Amico et al., 2016). Responses to the National Healthy Minds Study (2007-2009) 
indicated 14.8% of college students saw a therapist/counselor in the past year and only 7.1% 
were treated on-campus (Eisenberg et al., 2011). Nonclinical support was reported by 68.8% of 
all students, Alternatives were not included in that category (Eisenberg et al., 2011). This is not 
atypical and represents a noticeable deficit in published literature. For instance, authors of a 
recent systematic review regarding the efficacy of university MH programs stated their 
exhaustive search for literature, unfortunately, yielded no evidence regarding non-psychological 
MH interventions (Winzer et al., 2018). It is likely the lack of original research represents a 
deficit of non-counseling depression interventions on U.S. college campuses. 
Student characteristics and willingness to seek treatment options 
Only one-third of U.S. adults with severe depression reported seeing a MH professional in 
the past year, and help-seeking behaviors also differed between sex and race in the population 
(Pratt and Brody, 2014) and college students (Eisenberg et al., 2011; Ting, 2011). In the current 
study, a greater proportion of males (9.8%) than females (4.4%) said “No” to Alternatives, but 
overall willingness remained consistent regardless of sex, race, or ethnicity. This was somewhat 
surprising due to previous findings that white and multiracial students utilize psychotherapy 
more frequently than others (Eisenberg et al., 2011). Non-equivalent racial distributions between 
studies may explain the discrepancy. This research was conducted at a highly diverse university 
(U.S. News, 2017) and the sample contained 35% white, and 14.9% multiracial individuals, 
while the Eisenberg et al. (2011) sample was comprised of 65.7%, and 4.7%, respectively. 
Participants who reported being in-treatment for depression, students who apparently 
overcame barriers to seeking clinical treatment, were more likely to say “Yes” to treatment 
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through UMHS (Mojtabai et al., 2016). However, no relation was found between MS_DEP and 
the answer of “Yes” for treatment through UMHS. Although these findings may seem 
contradictory, it is not unusual for depressed students to avoid clinical treatment (Blanco et al., 
2008; Eisenberg et al., 2011). Indeed, nearly one-third of students in this study reported 
MS_DEP, but very few (7.8%) were currently in-treatment. Unfortunately, those who might 
benefit the most, students with MS_DEP, were also less willing to pursue Alternatives. This may 
be partially due to symptomatic low objective functioning associated with depression that can 
result in a lack of interest in exercise (van Milligen et al., 2011). It also presents an opportunity 
for universities to further assist disadvantaged students through education-based campaigns on 
the antidepressant benefits of meditation and campus-based exercise options. Those with low 
fitness were more likely to answer “Yes” to seeking help through UMHS. Conversely, fit 
students were more likely to answer “Yes” to Alternatives. These findings may be due, in part, to 
personal biases influenced by previous engagement in an active lifestyle. Additionally, those 
who regularly engage in exercise are suggested to have an internal locus of control (Cobb-Clark 
et al., 2014), or rely on reinforcement as a result of one’s own behaviors, compared to an 
external locus of control, which is reliant upon the input of others (Rotter, 1966).  
Explanations for saying “No” to UMHS 
Stigma is cited as a common barrier to seeking treatment for MH concerns (Parcesepe and 
Cabassa, 2013). Surprisingly, the category of stigma-related explanations for saying “No” to 
UMHS in this study accounted for less than a third of the answers. A nearly equivalent number 
of students preferred clinical and non-clinical resources outside of the university. Females were 
more likely than males to provide these explanations indicating women may be more 
comfortable talking to others about MH concerns (Hyde et al., 2008). Those who reported 
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MS_DEP were more likely to handle their symptoms privately or cited time or money concerns, 
a category that reflected 27% of the explanations. Most disturbingly, 21 of participants who said 
“No” to UMHS did so due to negative past experiences or second-hand reports of the same. 
Previous investigations on preferences for counseling also described categories of barriers to 
clinical treatment (Eisenberg et al., 2011; Ting, 2011). Of students with MH problems: (a) 54.9% 
preferred to deal with issues privately; (b) 47.3% believed high-stress was normal in college, and 
similar to this investigation; (c) concern due to stigma was reported by 21.4% of respondents 
(Eisenberg et al., 2011). An investigation of barriers to MH treatment among Social Work 
students reported: (a) structural issues (time (22%), resources (17%), or knowledge of access 
(15.2%)); (b) distrust and fear (22.8%); and (c) and stigma or embarrassment (22.8%) as 
explanations (Ting, 2011). Future investigations could pursue the validation of a standardized 
questionnaire so willingness for MH treatment and associated attitudes can be methodically 
compared. 
Limitations 
The current study had several possible limitations. First, multiple alternative antidepressant 
modalities beyond exercise and meditation exist; however, suggestions were limited to 
accessible, on-campus options. Second, willingness questions and categorization of “No” 
answers to UMHS were not validated in previous research. Third, a write-in explanation option 
for “No” answers to Alternatives could have been included. Investigators could consider 
including questions regarding socioeconomic status and other factors that may impact 




College students expressed substantially more willingness to seek Alternatives than 
counseling through UMHS. Based on the rising prevalence of MH complaints, practical 
limitations of university offerings, and pervasive lack of student willingness to ask for help, it is 
reasonable to argue that Alternatives should be included in antidepressant interventions. In 
addition to reducing symptoms, both Alternatives may act to prevent the onset of depression. It is 
not the intention of this report to present UMHS in a negative light. Indeed, campus counseling 
centers provide effective and timely services for thousands of students (McAleavey et al., 2017; 
Winzer et al., 2018). So that future antidepressant programming aligns with student needs, 
however, student willingness to pursue treatment options should be thoroughly explored. This 
undertaking would require an interdisciplinary effort including administration, UMHS, and 
experts in Psychology, Kinesiology, Education, and Public Health. To conclude, the crisis of 
college student depression requires a broadened evidence-based approach informed by the 
preferences of those who are suffering. 
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Highlights: 
• Approximately 31% of students reported moderate to severe depression and 7.8% were in 
treatment 
• Students were 2.5 times more willing to seek alternatives than campus counseling for 
depression  
• Over three times as many students said “No” to counseling than to alternative options 
• Low fitness, moderate to severe depression, and sex were predictors of willingness, but 
not race  
• Alternative antidepressant programming could reduce the prevalence of college 
depression  
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Appendix Table A1. Reasons for Saying “No” to Seeking Help Through 
University Mental Health Services  
 
% 
Did not leave an answer 31.4 
Use outside resources: friends, family, doctor, therapist, church 19.9 
 • I would go to my friends first.   
 • Because I would probably just go to my doctor.  
 • I have my own doctor that takes care of my mental health.   
 • I have an outside provider I could visit instead.  
 • I have other resources.  
 • I see a therapist regularly already.  
 • I would rather receive services away from where I attend school.  
  • I have other people in my life that I feel could help me if I felt depressed.   
  • I would feel more inclined to talk to those closer to me, such as my family.  
  • I try to get through it on my own or with support of family.  
  • Would rather talk to someone close to me.  
  • I have enough of a support system.  
  • If I were depressed I would consult my primary physician.  
  • I see a counselor and I am uncomfortable speaking about my feelings to new people. 
  • I would use other resources outside of school.  
  • I'd rather go through my personal physician.   
  • I just feel like I don't trust school enough to go there for help.  
  • I would not feel comfortable seeking help at UNLV.  
  • I wouldn't think to go to school I would go with my insurance provider.   
  • I currently see a licensed psychologist.  
  • I have my own therapist that treats me for Generalized Anxiety Disorder.  
  • I'd rather use my own personal resources.  
  • I don't feel comfortable mixing scholarly studies with medical help.  
  • School should not be the place to try and fix these issues.  
  • I would go to my doctor.  
  • I have a counselor outside of the university.  
  
• I am an active member of my church and if I started to feel depressed I would meet with my 
pastor.  
  
• I do not have Major Depressive Disorder; my depression is associated from childhood 
trauma that has caused me to have both anxiety/depressions. I go to a therapist outside the 
university.  
 
• I would talk to my friends first and I would probably not feel like I need to go to a university 
mental health service. That is something I know I need to change my mentality about but I 
don't feel like I would need to go it especially after talking to my friends first.  
 
• Haven't experienced major depression to the point where I needed to use outside resources 
other than my family/friends.  
 
• I have private insurance and I would go to a therapist under my insurance but I would 
definitely seek help if I was depressed.  
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Stigma or discomfort 18.6 
 • Due to the stigma. I am afraid it might affect my ability to be accepted into graduate school. 
 • Don't feel comfortable.  
 • Embarrassment of seeking help.  
 • I don't feel comfortable taking to strangers about my life.  
 • I work on campus.  
 • It’s hard to talk about it.  
 • Pride?  
  • I would feel uncomfortable.  
  • I have self-esteem issues.  
  • Uncomfortable.   
  • I find it hard to communicate my feelings so I rather not.  
  • I'm scared of people, and I don't have a lot of time.  
  • I’m uncomfortable.   
  • Because I am uncomfortable and I don't think I will have the time to ever go because…life. 
  • Don't feel like it's viable. Also know way too many people who would see me doing that.  
  • The stigma.  
  • I wouldn't feel comfortable.  
  • Personally, I do not feel comfortable opening-up to strangers.  
  • Feelings of embarrassment.   
  • The stigma.   
  • I don't know. It seems like they won’t understand or maybe it will just seem small.   
  • Don't feel comfortable to express my feelings.  
  • Don't know who to talk to or if I'm comfortable talking to somebody I've never met.  
  • Don't see how it would help me, uncomfortable.  
  • I would be too afraid to know the truth.  
  • I am uncomfortable sharing my personal feelings with anyone.  
 
• My cousin had a similar problem, so he asked for help. After a while with medication, his 
body could not function normally anymore. A few months later, he dropped out and enjoyed 
his relaxing life. I do not have that sort of privilege.  
 
• I struggle communicating clearly with people. I also don't think anyone at the university 
mental health services would understand me adequately.  
 
• If I were to get depressed I feel as though no one would truly understand what I am going 
through... trying to find out what makes me happy or give me pills.  
 
• I feel like people are going to tell me somethings wrong with me or diagnose me to take 
pills which I don't like.  
Prefer to handle privately and other reasons 17.3 
 • Because I prefer to deal with it myself and not get anyone else involved in my problems. 
 • I can usually get through it on my own.  
 • I don't usually talk about my problems, so it would be out of my comfort zone.   
 • I just feel like no one would be able to help me except myself.  
 • I've gotten over it without help once I'll do it again.  
 • Privacy concerns.  
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Prefer to handle privately and other reasons (continued) 
 • Always been something I handled on my own.  
 • It feels like too much work. I would rather keep it to myself.  
 • I would get through it on my own.  
 • It is nothing major, and will not last long enough to be serious.  
 • I think I can overcome it with my own coping skills.  
 
• Probably from military service and I'd like to think I am strong enough to get out of bed 
every day to keep fighting.   
 
• Having had depression symptoms in the past, I would most likely 'tough it out,' though I 
know that's not ideal.  
 • I don't know what they offer, not aware of how effective it is.  
 • I didn't know we had them.  
 • I never knew that the university had these services.  
 • Not sure where to look.  
 • Don't have time.  
 • I don't have time.  
 • Expense.  
 • Time consuming, would rather focus that time into studying or being at work.  
 • Too busy with work to find time for counseling, let alone going to the gym.  
 • Too expensive.  
 
• Honestly, I don't have time. I have so many responsibilities and it can be overwhelming but 
I just plow through.  
 
• I do not want to be a burden to my family and have them pay for my treatment. They have 
enough payments as it is and they do not need me to make it worse…  
Negative experience or attitude 12.8 
 • Wait time is forever.  
 • I have heard bad things about the services.   
 • I tried calling before they did not reply  
 • I've attempted before, and appointments are always filled.   
 • I've been there before, I didn't receive what I needed there.  
 • I've sought assistance before and found it unhelpful.  
 • I've tried. I can’t get an appointment  
 • I've sought out treatment in the past and it did not help me.  
 • Not helpful.  
 • They say they are booked.   
 • Because they make it complicated to see a therapist, lots of run around.   
 • No because they are hard to get an appointment with.  
 • I tried a couple times but there were no times available to set up an appointment.  
 • Haven't had the best experience at UNLV. Maybe off campus.  
 
• I tried once when I was experiencing extreme PTSD after I had been attacked by a pit bull. 
They never have available appointments.  
 
• I went there after the [omitted] shooting, and they did not help me at all. In fact, they made 
it worse and I had to seek out better professional help.  
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Negative experience or attitude (continued) 
 
• I don't really know how to go about seeking services, also it is very filled and accessing 
services is very hard from what I have been told.  
 
• Getting in to see a counselor is extremely difficult, I wanted to set up an appointment and 
was basically told to call back and wait two weeks.  
 
• I tried to see a therapist but no one was available for 4 weeks, and I just gave up. Impossible 
to get an appointment, half the time they don't answer the phone.  
 
• Waiting time is long. Finally got an appointment, did not feel comfortable with 
employee/student.   
 
• I had attempted to in the past, but the two-week wait time was too much for me. I ended up 
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CHAPTER 5: Discussion 
Compared to reported levels in adults (8.1%) (1), the prevalence of U.S. college student 
depression (30.6%) (2) represents a mental health disparity. Students who identify with racial or 
ethnic, (3, 4) and sexual or gender minorities (SGM) (5) may be at further risk of physical and 
mental ill-health. Campus counseling centers report a 30 to 40% increase in service requests and 
depression is a leading student complaint (6). Despite this increase, most students will not seek 
help from university mental health services (UMHS), even those who are clinically depressed 
(7), suggesting many students have untreated depression. Improvements in physical fitness are 
associated with the reduction of depression (8) and may be considered a suitable intervention by 
college students. Little is known, however, regarding depression and fitness in a diverse college 
student body or their willingness to seek help through UMHS or alternative treatments 
(Alternatives). Therefore, this dissertation resulted in three articles: (a) “Estimated 
Cardiorespiratory Fitness and Depression in College Students;” (b) “A Disaggregated 
Categorical Analysis of Gender Identity and Sexual Orientation in University Students: 
Depression, BMI, and Physical Activity;” and (c) “An Examination of College Student 
Depression, Diversity, Fitness, and Willingness to Seek Help Through Counseling and 
Alternative Options.” These three investigations yielded several prominent findings.  
Depression and estimated cardiorespiratory fitness  
Although improvements in fitness are shown to reduce depression (8), less is known 
regarding fitness and depression in college students. To address this deficit, student survey 
responses (n = 438) were analyzed for significant relationships between depression and estimated 
cardiorespiratory fitness (eCRF) (9). Depression was assessed with the validated and reliable 
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depression survey instrument, the Patient Health Questionnaire (PHQ-9) (10), and eCRF was 
calculated from self-reported data using a validated eCRF algorithm (9). Significant and 
predictive relationships were found between eCRF and depression levels in college students. 
Students with eCRF values below healthy age-predicted references were 3.33 and 2.48 times 
more likely to report any level of depression or moderate to severe depression, respectively. The 
strongest predictor of reported depression was being in clinical depression treatment, followed 
by sexual orientation, Hispanic race, GPA, and eCRF. These results suggest that the novel use of 
the eCRF could be considered for use to identify and monitor college students with depression. 
Findings from this investigation also support the inclusion of strategies to improve physical 
fitness in adults attending college.  
Analyses of disaggregated gender and orientation identities 
Findings from the first investigation indicated SGM students reported higher depression 
scores; however, analyses by disaggregated gender and orientation categories were not 
performed. Therefore, the second investigation examined PHQ-9 scores, perceived level of 
depression-related functional difficulty, body mass index (BMI), and an index of physical 
activity (PA_Index) (9) by all genders and orientations. The PA_Index is a component of the 
previously discussed eCRF algorithm (9) which was previously validated in a separate 
investigation (11). The overall findings for the second purpose determined that 28.3% of students 
reported mild and 30.9% moderate to severe depression (n = 780). Therefore, six of every ten 
college students had some level of measurable depression, a finding that warrants considerable 
attention. Students who are depressed can struggle academically (12, 13), withdraw from school 
(14), or rely on tobacco, alcohol, or drugs (15).  
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Bisexual and lesbian female students from this study reported significantly higher 
depression scores and related functional difficulty compared to all other groups. Bisexual and 
gay male students, however, did not report increased depression, findings that deviated from 
previous reports (5, 16). A possible explanation relates to the diverse, and possibly more 
inclusive nature of the student body on the campus surveyed, which may reduce ill mental health 
(17). Straight males, lesbian females, and a category that included self-identified individuals 
(asexual, demisexual, hetero-fluid, pansexual, polysexual, and transsexual) had the highest BMI, 
which may have been attributable to higher scores on the PA_Index. Results from BMI 
classification can be misinterpreted due to a higher percentage of muscle mass, which is 
associated with some forms of physical activity (18). Bisexual males had the lowest BMI and 
reported the lowest PA_Index. This result is comparable to an investigation of young SGM 
adults, which reported disparities in exercise and sports participation due to prejudice-based 
experiences and a related fear of rejection (19). Based on the deficit of evidence on this topic, 
considerably more research is needed to identify appropriate culture-sensitive depression and 
health interventions for SGM students. 
Willingness to seek treatment for depression  
Patients with major depressive disorder expressed interest in an exercise-based 
antidepressant program (20), but student willingness for Alternatives to medication or counseling 
is unknown. Analyses for the third purpose of this dissertation determined that college students 
(n = 780) had a strong preference for Alternatives compared to depression treatment through 
UMHS. Low fitness was a predictor of choice for both options, as those with low fitness levels 
were more agreeable to UMHS and less so for Alternative options. Students who reported 
moderate to severe depression were less inclined to say “Yes” to Alternatives, as were males 
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compared to females. Those who were currently in clinical treatment for depression were more 
likely to agree to seek counseling through UMHS. There were, however, no distinctions between 
race, ethnicity, or sexual orientation, indicating that Alternatives may be widely accepted 
antidepressant options. To the best of this author’s knowledge, college student fitness levels had 
not been previously evaluated as a predictor of help-seeking willingness, nor had student 
preference for Alternatives. These unique findings could inform future investigators and health 
program coordinators on university campuses.  
Conclusion 
Depression is considered a psychological disorder and is treated as such through 
counseling and medication (21). Those who suffer, however, present physical symptoms 
including lethargy, disruption in sleep and appetite, and low levels of cardiorespiratory fitness 
(CRF) (21, 22). Further evidence of depression-related physiological changes in brain form and 
function (23) suggest a dysfunction that includes both body and mind. Although sufficient 
evidence supports the antidepressant effects of physical exercise (8) and improved 
cardiorespiratory fitness (22, 24), these findings have not been translated to use for college 
depression interventions (25).  
Perhaps this is a long-standing oversight, embedded in the larger mental health treatment 
culture. For instance, the National Institute of Mental Health recommends counseling and 
medication for the treatment of depression and presents thorough explanations for both 
modalities (21). Exercise is mentioned at the bottom of the webpage in the sentences, “Try to be 
active and exercise. Go to a movie, a ballgame, or another event or activity that you once 
enjoyed (21).” Although sound advice, this somewhat negates the current body of evidence of 
the antidepressant effects of improved physical fitness. In conclusion, results from this 
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dissertation illustrate the need for a paradigm shift concerning the treatment of depression in 
college students. An expanded, inclusive model should be based on interdisciplinary perspectives 
that include psychology, exercise science, sociology, and public health. A collaborative and 
translational approach could result in effective evidence-based interventions to reduce the burden 
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for Biomedical Research Excellence (INBBRE) (2014) 
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• An educational survey, including the international physical activity questionnaire: 
short form, and a gifted pedometer: the effect of social reciprocity on survey 
response time, pedometer use, and self-reported levels of physical activity in 
university employees (2014). 
o Primary Investigator: Richard Tandy, Ph. D.  
• Estrogen Effects after a Crush Muscle Injury and Acute Exposure to Hypobaric 
Hypoxia (2011). 
o Primary Investigator: Barbara St. Pierre-Schneider, Ph. D. 
 
MEDIA CONTRIBUTIONS 
• UNLV Radio (October 2, 2017). Healthy Living with Sharon Jalene 
• CBS 100.5 KXNT. (Spring, 2014). Physical Activity on College Campuses 







• Bikram Yoga Instructor  
• ACHE Board Certified Hypnotherapist – Extreme athletic performance  
• Anatomy Instructor; RYT Yoga Alliance Teacher Training  
2008-2011 • Founder and President; Yogis Unite 501c3 
2008-2010 • Founder and Director; Fitness in the Square 
o Weekly free community fitness events at Town Square Park, Las 
Vegas, NV 





• Director of Business Development; Sports Performance Institute of Las 
Vegas 
• General Manager – Bikram Yoga Southwest 
 
 
